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DATA HANDBOOK SYSTEM 


Our Data Handbook System comprises more than 60 books with specifications on electronic compo- 
nents, subassemblies and materials. It is made up of four series of handbooks: 


ELECTRON TUBES | BLUE 
SEMICONDUCTORS | | RED 
INTEGRATED CIRCUITS PURPLE 
COMPONENTS AND MATERIALS | | | GREEN 


The contents of each series are listed on pages iv to viii. 


The data handbooks contain all pertinent data available at the time of mUBIeatIOn: and Bach is revised 
and reissued periodically. . 


When ratings or specifications differ from those published in the preceding edition they are indicated 
_ with arrows in the page margin. Where application information is given it is advisory and does not 
form part of the product specification. 


Condensed data on the preferred products of Philips Electronic Components and Materials Division is 
given in our Preferred Type Range catalogue (issued annually). 


Information on current Data Handbooks and on how to obtain a subscription for future i issues is 
available from any of the Organizations listed on the back cover. 
Product specialists are at your service and enquiries will be answered promptly. 
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ELECTRON TUBES (BLUE SERIES) 


The blue series of data handbooks comprises: 


T1 
T2a 
T2b 
T3 
T4 


T5 


T6 


T8 


T9 
T10 


T11 


712, 


T13 


T15 


T16 


iv 


October 1985: 


Tubes for r.f. heating 

Transmitting tubes for communications, glass types 
Transmitting tubes for communications, ceramic types 
Klystrons 

Magnetrons for microwave heating 


Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 


Geiger-Miuller tubes 


Colour display systems 
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units 


Photo and electron multipliers 

Plumbicon camera tubes and accessories 
Microwave semiconductors andl components 
Vidicon and Newvicon camera tubes 


Image intensifiers and infrared detectors 


Dry reed switches | 


| | Monochrome tubes and deflection units 


Black and white TV picture tubes, monochrome data graphic display tubes, deflection units 


SEMICONDUCTORS (RED SERIES) 


The red series of data handbooks comprises: 


$1 


S$2a 
S2b 
$3 
S4a 
S4b 
$5 
S6 
$7 
S8a 


S8b 


S9 
$10 
$11 


$12 


$13 


eeu silicon diodes, voltage regulator diodes (< 1,5 W), voltage reference diodes, 
tuner diodes, rectifier diodes 

Power diodes 

Thyristors and triacs 

Small-signal transistors 

Low-frequency power transistors and hybrid modules 

High-voltage and switching power transistors 

Field-effect transistors 

R.F. power transistors and modules 

Surface mounted semiconductors 

Light-emitting diodes 

Devices for optoelectronics | 

Optocouplers, photosensitive diodes and transistors, infrared light-emitting diodes and 
infrared sensitive devices, laser and fibre-optic components 

Power MOS transistors 

Wideband transistors and wideband hybrid IC modules 

Microwave transistors 


Surface acoustic wave devices 


Semiconductor sensors 
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INTEGRATED CIRCUITS (PURPLE SERIES) 


The NEW SERIES of handbooks is now seaplcael With effect from the publication date of this 
handbook the “’N” in the handbook code number will be deleted. 
Handbooks to be replaced during 1986 are shown below. 


The purple series of handbooks comprises: 


ICO1 | 
1C02a/b 
ICO3 
1C04 


ICOSN 


ICO6N 


IC08 


ICOON 
1C10 


IC11N 


Supplement. 


to IC11N 
IC12 
1C13 


IC14N 


IC15 


1016 


C17 
1C18 


Radio, audio and associated systems 
Bipolar, MOS 


Video and associated systems 
Bipolar, MOS 


integrated circuits for telephony 
Bipolar, MOS 


~ HE4000B logic family 


CMOS 
HE4000B logic family — uncased ICs 


‘CMOS 


High-speed CMOS; PC74HC/HCT/HCU 
Logic family 


ECL 10K and 100K logic families 


TTL logic series 


‘Memories 


MOS, TTL, ECL 
Linear LSI. 
Linear LSI 


1?C-bus compatible ICs 


Semi-custom 


Programmable Logic Devices (PLD) | 


Microprocessors, microcontrollers and peripherals 
Bipolar, MOS | 


FAST TTL logic series 


CMOS integrated circuits for clocks and watches 


Integrated Services Digital Networks (ISDN) _ 


eter and peripherals 


new issue 1986 
ICO1N 1985 


new issue 1986 
ICO2Na/b 1985 


new issue 1986 
ICO3N 1985 


~ new issue 1986 : 


IC4 1983 
published 1984 


published 1986 
New issue 1986 


ICO8N 1984 
published 1986 


~ new issue 1986 | 


IC7 1982 
published 1985 
published 1986 


not yet issued 


new issue 1986 - 


1C13N 1985 
published 1985 


new issue 1986 
IC15N 1985 


first issue 1986 
not yet issued 


new issue 1986* 


* The ee were included in ) handbook IC14N 1985, SO C18 will replace that part of 


IC14N. 
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COMPONENTS AND MATERIALS (GREEN SERIES) 


The green series of data handbooks comprises: 


C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
C11 


C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 


C22 


Television tuners, coaxial aerial input assemblies, surface acoustic wave filters 
Loudspeakers 

Ferroxcube potcores, square cores and cross cores 

Ferroxcube for power, audio/video and accelerators 

Synchronous motors and gearboxes 

Variable capacitors 

Variable mains transformers 

Piezoelectric quartz devices 


Varistors, thermistors and sensors 


Potentiometers, encoders and switches 
Fixed resistors 

Electrolytic and solid capacitors 

Ceramic capacitors | 

Permanent magnet materials 

Stepping motors and associated electronics 
Direct current motors 

Piezoelectric ceramics 


Wire-wound components for TVs and monitors 


Film capacitors 
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SELECTION GUIDE 


Functional index 
Numerical index 


Maintenance type list 


FUNCTIONAL 
INDEX 


FUNCTIONAL INDEX 


type number description page 


AM CHANNELS 


TDA1072A AM receiver circuit for hi-fi and car radios 465 
TEA5550 AM car radio receiver circuit 803 
TEA5570 RF/ItF circuit for AM/FM radio 827 


FM CHANNELS 


TCA420A FM/IF combination 315 
TDA1574 integrated FM tuner for radio receivers 589 
TDA1576 FM/IF amplifier and detector 597 
TDA7000 FM radio circuit; fj = 70 KHz; Vg = 75 mW; DIL-18 701 
TDA7010T FM radio circuit; fj = 70 kHz; Vo = 75 mW; SO-16 709 
TDA7020T FM stereo/mono radio circuit; fj = 76 KHz; Vg = 90 mV 717 
TDA7021T FM stereo/mono radio circuit; ow -voltage Micro Tuning System (MTS) 725 
TEA5560 FM/IF system 815 
TEA5570 RF/IF circuit for AM/FM radio 827 
TEA6000 FM/IF system and microcomputer-based tuning interface; |7C bus 851 


AM/FM COMBINED CHANNELS 
TEA5570 RF/IF circuit for AM/FM radio 827 


STEREO DECODERS 


TDA1005A; AT frequency multiplex PLL stereo decoder 353 
TDA1578A time multiplex PLL stereo decoder with muting system for hi-fi 

and car radios 609 
TDA1598 time multiplex PLL stereo decoder for hi-fi and car radios 641 
TEA5580 PLL stereo decoder 841 


INTERFERENCE SUPPRESSORS 


TDA1001B; BT interference and noise suppression circuit for FM receivers 333 


TUNING CIRCUITS 


HEF4750V frequency synthesizer 27 

HEF4751V universal divider 29 

SAA1057 radio tuning PLL frequency synthesizer (SYMO II) 121 
SAA1300 tuner switching circuit 157 
SAB1164 sensitive 1 GHz divider-by-64 (Ro = 1 kQ2) 279 
SAB1165 sensitive 1 GHz divider-by-64 (Rp = 0,5 kQ) 279 
SAB1256 sensitive 1 GHz divider-by-256 281 
SAB6456; T sensitive 1 GHz divide-by-64/divide-by-256 switchable prescaler 283 
TDA1574 integrated FM tuner for radio receivers 589 
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FUNCTIONAL 


INDEX 


type number description 

ARI SYSTEM | 

TDA1579 | traffic warning decoder circuit 

TDA1589 traffic contro! messages and warning tone circuit 

BUS-CONTROLLED AUDIO CIRCUITS 

SAA7250A audio signal processor; I?C bus; I?S bus; up/down sampling filters 

SAA7250B audio signal processor; !?C bus; I?S bus; reverberation 

SAA7250C audio signal processor; !7C bus; 1?S bus; dynamic range controller 
| or 10-band equalizer 

TDA8420 hi-fi audio processor; 17C bus 

TEA6300 car radio preamplifier and source selector with sound and fader 


controls; 1?C bus 


D.C. CONTROLLED AUDIO CIRCUITS 


TDA1029 signal-sources switch (4 x two channels) 
TDA1074A dual tandem electronic potentiometer circuit 
TDA1524A stero-tone/volume control circuit 

TDA3810 spatial, stereo and pseudo-stereo sound circuit 


AUDIO POWER AMPLIFIERS 


TDAI010A 6 W audio power amplifier for in-car applications/ 
10 W audio power amplifier for mains-fed applications 

TDA1011 2 to 6 W audio power amplifier; Vg = 0,7 V (preamplifier) 
TDA1013A 4 W audio power amplifier with d.c. volume control 
TDA1015 . 1 to 4 W audio power amplifier 
TDA1015T 0,5 W audio power amplifier 
TDA1020 12 W audio power amplifier for car radios 

~ TDA1510 24 W BTL or 2 x 12 W stereo car-radio power amplifier 
TDA1512;Q 12 to 20 W hi-fi audio power amplifier 
TDA1514 40 W hi-fi audio power amplifier (e.g. Compact Disc) 
TDA1515A 24 W BTL or 2 x 12 W stereo car-radio power amplifier 
TDA1520; O 20 W hi-fi audio power amplifier; ly5; = 54 mA 
TDA1520A; AQ 20 W hi-fi audio power amplifier; Ito, = 70 mA 
TDA1521 2 x 12 W hi-fi audio power amplifier 
TDA2611A 5 W audio power amplifier 
TDA7050T low voltage mono/stereo audio power amplifier: 


stereo 75 mW; BTL 140 mW 
RECORDER (CASSETTE) AMPLIFIERS/CONTROL CIRCUITS 


TDA1002A recording and playback amplifier 

TDA1012 recording/playback and 2 W audio power amplifier 

TDA1016 recording/playback and 2 W audio power amplifier with 
thermal protection 

TDA1522 stereo cassette head preamplifier and equalizer 


MOTOR SPEED CONTROL CIRCUITS 


SAK150BT _ servo-motor control circuit 
~TDA1059B motor speed regulator with thermal shut-down (Vre¢ = 1,3 V) 
- TDA1059C motor speed regulator (Vref = 1,1 V) 


TDA1559A motor speed regulator (V-o¢ = 1,26 V) 
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page 


623 
633 


255 
255 


255 
737 


863 


439 
481 
545 
663 


373 
391 
407 
411 
421 


433 
491 
497 
503 
509 


515 
521 
527 
649 


733 
343 
403 
427 
535 


287 
453 
453 


581 


type number 


FUNCTIONAL 


description 


DISPLAY DRIVERS 


PCF2100 
PCF2110 
PCF2111 
PCF2112 
PCF85/6 


PCF8577 
PCF8577A 


SAA1060 
SAA1062A; AT 
SAA1063 


_CD duplex driver; 40 segments 

LCD duplex driver; 60 segments and 2 LEDs 

LCD duplex driver; 64 segments 

LCD driver; 32 segments 

universal LCD driver for low multiplex rates (1:1 to 1:4); 
max. 160 segments; I?C bus 


LCD direct driver (32 segments) or duplex driver (64 segments); I*C bus 
LCD direct driver (32 segments) or duplex driver (64 segments); |7C bus; 


different slave address 
LED display/interface circuit 
LCD display/interface circuit 
fluorescent display/interface circuit 


PERSONAL RADIO/AUDIO 


TDA7000 

TDA7/010T 
TDA7/020T 
TDA/021T 
TDA7O50T 


TEAO670T 


FM radio circuit; f} = 70 kHz; Vo = 75 mV; DIL-18 
FM radio circuit; f; = 70 kHz; Vo = 75 mV; SO-16 
FM stereo/mono radio circuit; fj = 76 kHz; Vg = 90 mV 


FM stereo/mono radio circuit; low-voltage Micro Tuning System (MTS) 


low voltage mono/stereo audio power amplifier: 
stereo 75 mW; BTL 140 mW 

low voltage Dolby* B & C processor with preamplifier and 
electronic switch 


DIGITAL AUDIO CIRCUITS 


SAA7000 
SAA7010 
SAA7020 
SAA7030 
SAA7210 


SAA7220 

SAA7250A 
SAA7250B 
SAA7/250C 


1TDA1534 


TDA1540P 
TDA1541 
TDA5/08 


TDA5709 


DOLBY* CIRCUITS 


TEA0651 
TEA0652 
TEA0653T 
TEA0654 


TEAO665; T 
TEAQ666; T 


TEA0670T 


“ Dolby is a registered trademark of Dolby Laboratories Licensing Corporation, San Francisco, 


interpolation and muting circuit for Compact Disc 
demodulator for Compact Disc 

error corrector for Compact Disc 

digital filter for Compact Disc 

second generation decoder for Compact Disc 


second generation digital filter and interpolator for Compact Disc 

audio signal processor; !*C bus; |?S bus; up/down sampling filters 

audio signal processor; |?C bus; I?S bus; reverberation 

audio signal processor; 1?C bus; IS bus; dynamic range controller 
or 10-band equalizer 

14-bit ADC 


14-bit DAC 

dual 16-bit DAC 

photo diode signal processor for Compact Disc players 
with single spot read-out system 

radial error signal processor for Compact Disc players 


Dolby* B & C type noise reduction circuit; THD <0,1% 

Dolby* B & C type noise reduction circuit; THD <0,2% 

stereo or 2-channel Doiby* B type noise reduction circuit 

preamplifier and electronic switch for Dolby* B & C type noise 
reduction circuits | 


Dolby* B & C processor with preamplifier and electronic switch 
Dolby* D & C processor with preamplifier and electronic switch; 
changed frequency response in relation to TEAQ665 
low voltage Dolby* B & C processor with preamplifier 
and electronic switch 


California (U.S.A.). 
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INDEX 


type number 


description 


REMOTE CONTROL SYSTEMS 


General purpose systems 


SAF 1032P 
SAF 1039P 


Sophisticated systems 


SAA3004 
SAA3006 
SAA3007 
SAA3028 


TDA3047 
TDA3048 


receiver/decoder for infrared operation 
remote control transmitter for infrared operation 


infrared remote control transmitter; foce = 455 kHz; 
up to 448 commands 

low voltage infrared remote control transmitter (RC-5); 
up to 2048 commands 

low voltage remote control transmitter; foce = 455 kHz; 
up to 1280 commands 

infrared remote control transcoder (RC-5); 12C bus 

infrared receiver (positive output voltage) 

infrared receiver (negative output voltage) 


SINGLE-CHIP 8-BIT MICROCONTROLLERS 


NMOS 


MAB8411P; T 
MAF8411P 
MAF84A11P 


MAB8421P; T 
MAB8421P 
MAF84A21P 


MAB8422P 
MAF8422P 
MAF84A22P 


MAB8401B; WP 


MAB8441P; T 
MAF8441P 
MAF84A41P 


MAB8442P 
MAF8442P 
MAF 84A42P 


MAB8461P; T 
MAF8461P. 
_ MAF84A61P 
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plus 8-bit LED driver 

plus 8-bit LED driver; extended temperature 

plus 8-bit LED driver; automotive temperature; 
reduced frequency 


plus 8-bit LED driver 

plus 8-bit LED driver; extended temperature 

plus 8-bit LED driver; automotive temperature; 
reduced frequency 


plus 8-bit LED driver 

plus 8-bit LED driver; extended temperature 

plus 8-bit LED driver; automotive temperature; 
reduced frequency 

bond-out version for MAB84XX 
family plus 8-bit LED driver 

plus 8-bit LED driver 

plus 8-bit LED driver; extended temperature 

plus 8-bit LED driver; automotive temperature; 
reduced frequency 

plus 8-bit LED driver 

plus 8-bit LED driver; extended temperature 

plus 8-bit LED driver; automotive temperature; 
reduced frequency | 


plus 8-bit LED driver 


(128 | 6K plus 8-bit LED driver; extended temperature 


128 | 6K plus 8-bit LED driver; automotive temperature; 
reduced frequency 


page 


285 
285 


161 


163 


165 
167 
659 
661 


type number 


CMOS 


PCF84C20D; P; T 


PCB80C31P; WP 
PCB80C39P; WP 
PCF80C39P 


PCB80C49P; WP 
PCF80C49P 
PCF84C40D; P; T 
PCB80C51P; WP | 


PCF84COOB; T; WP 


Miscellaneous 


PCB8582 
PCF8570 
PCF8571 


description 


extended temperature 


ROM.-less versions of PCB80C51 
ROM.-less versions of PCB80C49 
128 — ROM.-less version of PCF80C49 


128 | 2K 
128 | 2K extended temperature 


128 | 4K extended temperature 
128 | 4K mask-programmable ROM 


256 | — bond-out versions PCF84C XX family 


256 x 8-bit EEPROM with I?C bus interface 
256 x 8-bit static RAM; I°C bus 
128 x 8-bit static RAM; 1°C bus 


SPEECH SYNTHESIZERS 


MEA8000 
PCF8200 
OM8200 
OM8201 
OM8210 


MISCELLANEOUS 


OM200/S2 
SAA1099 


PCF8573 
PCF8574 
PNA7509 


PNA7/518 
TAA263 
TAA320 
TAA320A 
TDA1534 
TDA1540P 


voice synthesizer 

voice synthesizer (CMOS) 

speech demonstration board (PCF8200) on standard Eurocard 
speech demonstration box (OM8200) 

speech analysis/editing system (PCF8200) 


integrated amplifier for hearing aids 

stereo sound generator for sound effects and music synthesis 
(uC controlled) 

clock/calendar; I?C bus 

remote 8-bit 1/O expander; I?C bus 

7-bit, 22 MHz, 3-state output, ADC 


8-bit, 30 MHz, multiplying DAC 
low-level amplifier 

integrated MOST amplifier 
integrated MOST level sensor 
14-bit ADC 

14-bit DAC 


Operating temperature range: 0 to 70 °C. 
Extended temperature range: —40 to + 85 °C. 
Automotive temperature range: —40 to + 110 °C. 


FUNCTIONAL 
INDEX 


page 


141 


101 
107 


115 
295 
299 
309 
557 
565 
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FUNCTIONAL 
INDEX — 


type number description a a page 


I?C BUS COMPATIBLE ICs 


MAB84X1 single-chip 8-bit uC family | 31 
MAF84X1 single-chip 8-bit uC family 31 
MAF84AX1 single-chip 8-bit uC family 31 
PCB8582 256 x 8-bit EEPROM 69 
PCF8200 voice synthesizer (CMOS) | 79 
PCF84CXX single-chip 8-bit uC family 93 
PCF8570 256 x 8-bit static RAM 95 
PCF8571 | 128 x 8-bit static RAM 97 
PCF8573 clock/calendar | 99 
PCF8574 remote 8-bit |/O expander 101 
PCF8576 universal LCD driver for low multiplex rates (1:1 to 1:4); 

max. 160 segments 103 
PCF8577 LCD direct driver (32 segments) or duplex driver (64 segments) 105 
PCF8577A LCD direct driver (32 segments) or duplex driver (64 segments) ; 

I?C bus; different slave address | 105 
SAA1300 tuner switching circuit 157 
SAA3028 infrared remote control transcoder (RC-5) 167 
SAA7250A audio signal processor; I?C bus; |?S bus; up/down sampling filters — 255 
SAA7250B audio signal processor; |?C bus; I?S bus; reverberation 255 
SAA7250C audio signal processor; |?C bus; I?S bus; dynamic range controller 

or 10-band equalizer | 255 
TDA8420 hi-fi audio processor 737 
TEA6000 FM/IF system and microcomputer-based tuning interface 851 
TEA6300 car radio preamplifier and source selector with sound and | 

fader controls | 863 


Purchase of Philips’ 12S components conveys a license under the 
Philips’ 2S patent to use the components in the I?S-system 
provided the system conforms to the I*S specification defined 
by Philips. 


JINTER-IC 


Purchase of Philips’ 12C components conveys a license under the 
Philips’ 1?C patent to use the components in the I?C-system 
provided the system conforms to the I?C specifications defined 
by Philips. 
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type number 


HEF4750VD 
HEF4751VP 
HEF4751VD 
HEF4751VT 


description 


NUMERICAL INDEX 


frequency synthesizer 
universal divider 
universal divider 
universal divider 


SINGLE-CHIP 8-BIT MICROCONTROLLERS 


MAB8401B 


MAB8401WP 


MAB8411P 
MAB8411T 


MAB8421P 
MAB8421T 
MAB8422P 


MAB8441P 
MAB8441T 
MAB8442P 


MAB8461P 
MAB8461T 


MAF8411P 


MAF84A11P 


MAF8421P 


MAF84A21P 


MAF8422P 


MAF84A22P 


MAF8441P 


MAF84A41P 


64 | 1K 
64 | 1K 
64 | 2K 
64 | 2K 
64 | 2K 
64 | 2K 
128 | 4K 
128 | 4K 


bond-out version for MAB84XX 
family plus 8-bit LED driver 

bond-out version for MAB84XX 
family plus 8-bit LED driver 


plus 8-bit LED driver 
plus 8-bit LED driver 


plus 8-bit LED driver 
plus 8-bit LED driver 
plus 8-bit LED driver 


plus 8-bit LED driver 
plus 8-bit LED driver 
plus 8-bit LED driver 


plus 8-bit LED driver 
plus 8-bit LED driver 


plus 8-bit LED driver; 
extended temperature 

plus 8-bit LED driver; automotive 
temperature; reduced frequency 


plus 8-bit LED driver; 
extended temperature 

plus 8-bit LED driver; automotive 
temperature; reduced frequency 


plus 8-bit LED driver; 
extended temperature 
plus 8-bit LED driver; automotive 
temperature; reduced frequency 
plus 8-bit LED driver; 
extended temperature 
plus 8-bit LED driver; automotive 
temperature; reduced frequency 


Operating temperature range: 0 to 70 °C. 
Extended temperature range: —40 to + 85 °C. 
Automotive temperature range: —40 to + 110 °C. 


package 


DIL-28; SOT-135A 
DIL-28; SOT-117 
DIL-28; SOT-135A 
SO-28; SOT-136A 


28/28 Piggy-back 


68-PLCC; SOT-188A 


DIL-28; SOT-117D 
SO-28; SOT-136A 


DIL-28;SOT-117D 
SO-28; SOT-136A 
DIL-20; SOT-146 


DIL-28; SOT-117D 
SO-28; SOT-136A 
DIL-20; SOT-146 


DIL-28; SOT-117D 
SO-28; SOT-136A 


DIL-28; SOT-117D 
DIL-28; SOT-117D 
DIL-28; SOT-117D 
DIL-28; SOT-117D 
DIL-20; SOT-146 
DIL-20; SOT-146 


DIL-28; SOT-117D 


DIL-28; SOT-117D 


NUMERICAL 


INDEX 


31 


31 


31 
31 


631 
31 
33 


31 


31 
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type number 


description 


SINGLE-CHIP 8-BIT MICROCONTROLLERS (continued) 


plus 8-bit LED driver; 


MAF8442P 
extended temperature 
MAF84A42P plus 8-bit LED driver; automotive 
temperature; reduced frequency 
MAF8461P plus 8-bit LED driver; 
extended temperature 
MAF84A61P plus 8-bit LED driver; automotive 
temperature; reduced frequency 
MEA8000 voice synthesizer 
OM200/S2 integrated amplifier for hearing aids 
OM8200 speech demonstration board (for PCF8200) 
OM8201 speech demonstration box (for OM8200) 
OM8210 speech analysis/editing system (for PCF8200) 


SINGLE-CHIP 8-BIT MICROCONTROLLERS (continued) 


PCB80C31P ROM-less version of PCB80C51 
PCB80C31WP ROM-less version of PCB80C51 
PCB80C39P ROM.-less version of PCB80C49 
PCB80C39WP ROM-less version of PCB80C49 
PCB80C49P 

PCB80C49WP 7 
PCB80C51P mask-programmable ROM 
PCB80C51WP mask-programmable ROM 
PCB8582 256 x 8-bit EEPROM with 1|°C bus interface 
PCF2100P LCD duplex driver; 40 segments 

PCF2100T LCD duplex driver; 40 segments 

PCF2110P LCD duplex driver; 60 segments and 2 LEDs 
PCF2110T LCD duplex driver; 60 segments and 2 LEDs 
PCF2111P LCD duplex driver; 64 segments 

PCF2111T LCD duplex driver; 64 segments 

PCF2112P LCD driver; 32 segments 

PCF2112T LCD driver; 32 segments 


SINGLE-CHIP 8-BIT MICROCONTROLLERS (continued) 


PCF80C39P 128 | — ROM-less version of PCF80C49 
PCF80C49P 128 | 2K extended temperature 
PCF8200 voice synthesizer (CMOS) 


Operating temperature range: O to 70 °C. 


Extended temperature range: —40 to + 85 °C. 
Automotive temperature range: —40 to + 110 °C. 
* ‘The package outline is included in the device data sheet. 
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package 


DIL-20; SOT-146 


DIL-20; SOT-146 


DIL-28; SOT-117D 


DIL-28; SOT-117D 


DIL-24; SOT-101A 
SIL-4; SOT-20* 
standard Eurocard 
special pack 

special pack 


DIL-40; SOT-129 
44-PLCC; SOT-187A 
DIL-40; SOT-129 
44-PLCC; SOT-187A 


DIL-40; SOT-129 
44-PLCC; SOT-187A 
DIL-40; SOT-129 
44-PLCC; SOT-187A 


DIL-8; SOT-97A 
DIL-28; SOT-117D 
SO-28; SOT-136A 
DIL-40; SOT-129 
VSO-40; SOT-158A 
DIL-40; SOT-129 
VSO-40; SOT-158A 
DIL-40; SOT-129 
VSO-40; SOT-158A 


DIL-40; SOT-129 
DIL-40; SOT-129 


DIL-24; SOT-101A 


page 


33 


33 


31 


31 


35 
49 
55 
59 
61 


65 


— 65 


67 
67 


67 
67 
65 
65 


69 
71 
71 


73 
73 


75 
75 


77 
77 


67 
67 


79 
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type number description package page 


SINGLE-CHIP 8-BIT MICROCONTROLLERS (continued) 


PCF84CO0B 256 | — bond-out version PCF84CXX family 28/28 Piggy-back 93 
PCF84COOT 256 | — bond-out version PCF84CXX family VSO-56; SOT-190 93 
PCF84COOWP 256 | — bond-out version PCF84C XX family 68-PLCC; SOT-188A 93 
PCF84C20D 64 2K extended temperature DIL-28; SOT-135A 93 
PCF84C20P 64 | 2K extended temperature DIL-28: SOT-117D 93 
PCF84C20T 64 | 2K extended temperature SO-28; SOT-136A 93 
PCF84C40D 128 | 4K extended temperature DIL-28; SOT-135A 93 
PCF84C40P 128 | 4K extended temperature DIL-28; SOT-117D 93 
PCF84C40T 128 | 4K extended temperature SO-28: SOT-136A 93 
PCF85/70P 256 x 8-bit static RAM; |?C bus DIL-8; SOT-97A 95 
PCF8570T 256 x 8-bit static RAM; I?C bus SO-8L; SOT-176 95 
PCF8571P 128 x 8-bit static RAM; I?C bus DIL-8; SOT-97A 97 
PCF8571T 128 x 8-bit static RAM; I?C bus SO-8L; SOT-176 97 
PCF8573P clock/calendar; I?C bus DIL-16; SOT-38 99 
PCF8573T clock/calendar; !?C bus SO-16L; SOT-162A 99 
PCF8574P remote 8-bit 1/O expander; 1*C bus DIL-16; SOT-38 101 
PCF8574T remote 8-bit I/O expander; I7C bus SO-16L; SOT-162A 101 
PCF8576T universal LCD driver for low multiplex rates 

(1:1 to 1:4); max. 160 segments; 1?C bus VSO-56; SOT-190 103 
PCF85/76U universal LCD driver for low multiplex rates 

(1:1 to 1:4); max. 160 segments; 1?C bus uncased in tray 103 
PCF8577P LCD direct driver (32 segments) or duplex 

driver (64 segments); !7C bus DIL-40; SOT-129 105 
PCF8577AP LCD direct driver (32 segments) or duplex 

driver (64 segments); 12C bus; different 

slave address DIL-40; SOT-129 105 
PCF8577T LCD direct driver (32 segments) or duplex 

driver (64 segments) I?C bus VSO-40; SOT-158A 105 
PCF8577AT LCD direct driver (32 segments) or duplex 

driver (64 segments); I?C bus; different 

slave address VSO-40; SOT-158A 105 
PNA7509 7-bit, 22 MHz, 3-state output, ADC DIL-24; SOT-101 107 
PNA7518 8-bit, 30 MHz, multiplying DAC DIL-16; SOT-38WE-1 115 
SAA1057 radio tuning PLL frequency synthesizer (SYMO II) DIL-18; SOT-102HE 121 
SAA1060 LED display/interface circuit | DIL-24; SOT-101A 131 
SAA1062A LCD display/interface circuit DIL-28; SOT-117 133 
SAA1062AT LCD display/interface circuit SO-28; SOT-136A 133 
SAA1063 fluorescent display/interface circuit DIL-24; SOT-101A 135 
SAA1099 stereo sound generator for sound effects and 

music synthesis (uC controlled) DIL-18; SOT-102CS 141 
SAA1300 tuner switching circuit SIL-9; SOT-142B 157 
SAA3004P infrared remote control transmitter; 

fosc = 455 kHz; up to 448 commands DIL-20; SOT-146C1 161 
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type number 
SAA3004T 


SAA3006 
SAA3007P 


SAA3007T 


SAA3028 
SAA7000 
SAA7010 
SAA7020 
SAA7030 


SAA7210 
SAA7220 


SAA7250AP 
SAA7250BP 
SAA7250CP 


SAB1164P 
SAB1165P 


SAB1256P 
SAB6456 


SAB6456T 


SAF 1032P 
SAF 1039P 


SAK150BT 
TAA263 
TAA320 
TAA320A 
TCA420A 


TDA1001B 
TDA1001BT 
TDA1002A 


TDA1005A 
TDA1005AT 


TDA1010A 


TDA1011 


description 


infrared remote control transmitter; 
fose = 455 kHz; up to 448 commands 

low voltage infrared remote control transmitter 
(RC-5); up to 2048 commands 

low voltage infrared remote control transmitter: 
fosc = 455 kHz; up to 1280 commands _ 

low voltage infrared remote control transmitter; 
fose = 455 kHz; up to 1280 commands 


infrared remote control transcoder (RC-5); 17C bus 
interpolation and muting circuit for Compact Disc 
demodulator for Compact Disc 

error corrector for Compact Disc 

digital filter for Compact Disc 


second generation decoder for Compact Disc 

second generation digital filter and interpolator 
for Compact Disc 

audio signal processor; |?C bus; I?S bus; 
up/down sampling filters 

audio signal processor; I7C bus; 17S bus; 
reverberation 

audio signal processor; |7C bus; 17S bus; 
dynamic range controller or 10-band equalizer 

sensitive 1 GHz divider-by-64 (Ry = 1 kQ2) 

sensitive 1 GHz divider-by-64 (Ro = 0,5 kX) 


sensitive 1 GHz divider-by-256 

sensitive 1 GHz divide-by-64/divide-by-256 
switchable prescaler 

sensitive 1 GHz divide-by-64/divide-by-256 
switchable prescaler 

receiver/decoder for infrared operation 

remote control transmitter for infrared operation 


servo-motor control circuit 
low-level amplifier 
integrated MOST amplifier 
integrated MOST level sensor 
FM/IF combination 


interference and noise suppression circuit 
for FM receivers 

interference and noise suppression circuit 
for FM receivers 

recording and playback amplifier 

frequency multiplex PLL stereo decoder 

frequency multiplex PLL stereo decoder 


6 W audio power amplifier for in-car applications/ 
10 W audio power amplifier for mains-fed 
applications 

2 to 6 W audio power amplifier; 

Vo = 0,7 V (preamplifier) 


* The package outline is included in the device data sheet. 
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package 


SO-20; SOT-163A 


DIL-28; SOT-117 


-DIL-20; SOT-146C1 


SO-20; SOT-163A 


DIL-16; SOT-38Z 
DIL-18; SOT-102CS 
DIL-28; SOT-117 
DIL-40; SOT-129 
DIL-24; SOT-101A 


DIL-40; SOT-129 
DIL-24; SOT-101A 
DIL-40; SOT-129 
DIL-40; soT-1 29 


DIL-40; SOT-129 
DIL-8; SOT-97A 
DIL-8; SOT-97A 


DIL-8; SOT-97A 
DIL-8; SOT-97A 


SO-8; SOT-96A 
DIL-18; SOT-102 
DIL-16; SOT-382Z 


SO-14; SOT-108A 
TO-72; SOT-18/17* 
TO-18; SOT-18/13* 
TO-18; SOT-18/13* 
DIL-16; SOT-38 


DIL-16; SOT-38 
SO-16; SOT-109A 
DIL-16; SOT-38 


DIL-16; SOT-38 
SO-16; SOT-109A 


SIL-9; SOT-110B 


SIL-9; SOT-110B 


page 


161 


163 


165 


165 


167 
169 
179 
191 
205 


213 
235 
255 
255 


255 
279 
279 


281 
283 


283 
285 
285 


287 
295 
299 
309 
315 


333 


333 
343 
353 
353 


373 


391 


type number 


TDA1012 
TDA1013A 


TDA1015 


TDA1015T 
TDA1016 


TDA1020 
TDA1029 
TDA1059B 


TDA1059C 
TDA1072A 
TDA1074A 
TDA1510 


TDA1512 


TDA15120 
TDA1514 


TDA1515A 


TDA1520 
TDA15200 


TDA1520A 
TDA1520AQ 
TDA1521 
TDA1522 
TDA1524A 


TDA1534 
TDA1540P 
TDA1541 
TDA1559A 
TDA1574 


TDA1576 
TDA1578A 


TDA1579 
TDA1589 
TDA1598 


TDA2611A 
TDA3047P 
TDA3047T 
TDA3048P 
TDA3048T 


description 


recording/playback and 2 W audio power amplifier 


4 W audio power amplifier with d.c. volume 
control 
1 to 4 W audio power amplifier 


0,5 W audio power amplifier 


recording/playback and 2 W audio power amplifier 


with thermal protection 
12 W audio power amplifier for car radios 
signal-sources switch (4 x two channels) 
motor speed regulator with thermal shut-down 
(Vref = 1,3 V) 


motor speed regulator (Vref = 1,1 V) 

AM receiver circuit for hi-fi and car radios 

dual tandem electronic potentiometer circuit 

24 W BTL or 2 x 12 W stereo car-radio 
power amplifier 

12 to 20 W hi-fi audio power amplifier 


12 to 20 W hi-fi audio power amplifier 
40 W hi-fi audio power amplifier (e.g. 
Compact Disc) 
24 W BIL or 2 x 12 W stereo car-radio 
power amplifier 
20 W hi-fi audio power amplifier; Iy5¢ = 54 mA 
20 W hi-fi audio power amplifier; ly 5; = 54 mA 


20 W hi-fi audio power amplifier; Ito; = 70 mA 
20 W hi-fi audio power amplifier; lyo¢ = 70 mA 
2x 12 W hi-fi audio power amplifier 

stereo cassette head preamplifier and equalizer 
stereo-tone/volume control circuit 


14-bit ADC 

14-bit DAC 

dual 16-bit DAC 

motor speed regulator (Vref = 1,26 V) 
integrated FM tuner for radio receivers 


FM/IF amplifier and detector 
time multiplex PLL stereo decoder with 

muting system for hi-fi and car radios 
traffic warning decoder circuit (ARI system) 
traffic control messages and warning tone circuit 
time multiplex PLL stereo decoder for 

hi-fi and car radios 


5 W audio power amplifier 

infrared receiver (positive output voltage) 
infrared receiver (positive output voltage) 
infrared receiver (negative output voltage) 
infrared receiver (negative output voltage) 


* The package outline is included in the device data sheet. 


package 
DIL-16; SOT-38WE-2 


SIL-9; SOT-110B 
SIL-9; SOT-110B 


SO-8; SOT-96A 


DIL-16; SOT-38WE-2 
SIL-9; SOT-110B 
DIL-16; SOT-38 


TO-126; SOT-32* 


TO-126; SOT-32* 
DIL-16; SOT-38 
DIL-18; SOT-102HE 


SBD-13; SOT-141B 
SIL-9; SOT-131B 


SBD-9; SOT-157B 
SIL-9; SOT-131A 


SBD-13; SOT-141B 
SIL-9; SOT-131A 
SBD-9; SOT-157A 


SIL-9; SOT-131A 
SBD-9; SOT-157A 
SIL-9; SOT-131B 
SIL-9; SOT-142 
DIL-18; SOT-102HE 


DIL-28; SOT-117BE 
DIL-28; SOT-117BE 


DIL-28; SOT-117BE-13 


TO-126; SOT-32* 
DIL-18; SOT-102HE 


DIL-18; SOT-102HE 


DIL-18; SOT-102HE 


DIL-18; SOT-102HE 


DIL-18; SOT-102HE 


DIL-18; SOT-102HE 


SIL-9; SOT-110B 
DIL-16; SOT-38 
SO-16L; SOT-162A 
DIL-16; SOT-38 
SO-16L; SOT-162A 
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type number 


TDA3810 


TDA5708 


TDA5709 


TDA7000 
TDA7010T 


TDA7020T 


TDA7021T 


TDA7050T 


TDA8420 
TEAO0651 


~ TEAO0652 


TEA0653T 
TEA0654 
TEAO665 


TEAO665T 


TEAO666 
TEAO666T 


TEAO0670T 


TEA5550 
TEA5560 


TEA5570 
TEA5580 
TEA6000 


TEA6300 


* Dolby is a registered trademark of Dolby Laboratories Licensing Corporation, San Francisco, 


description 


spatial, stereo and pseudo-stereo sound circuit 
photo diode signal processor for Compact Disc 


players with single spot read-out system 


radial error signal processor for Compact Disc 


players 
FM radio circuit; fj = 70 kHz; Vo = 75 mW 
FM radio circuit; fj = 70 kHz; Vo = 75 mW 


FM stereo/mono radio circuit; fj = 76 kHz; 
Vo = 90 mV 

FM stereo/mono radio circuit; low-voltage 
Micro Tuning System (MTS) — 


low voltage mono/stereo audio power amplifier: 


stereo 75 mW; BTL 140 mW 

hi-fi audio processor; I?C bus 

Dolby* B & C type noise reduction circuit; 
THD <0,1% 


Dolby* B & C type noise reduction circuit: 
THD <0,2% 

stereo or 2-channel Dolby* B type noise 
reduction circuit 


preamplifier and electronic switch for Dolby* 


B & C type noise reduction circuits 
Dolby* B & C processor with preamplifier 
and electronic switch 
Dolby* B & C processor with preamplifier 
and electronic switch 


Dolby* B & C processor with preamplifier 
and electronic switch; changed frequency 
response in relation to TEAO665 

Dolby* B & C processor with preamplifier 
and electronic switch; changed frequency 
response in relation to TEAO665 

low voltage Dolby* B & C processor with 
preamplifier and electronic switch 

AM car radio receiver circuit 

FM/IF system 


RF/IF circuit for AM/FM radio 

PLL stereo decoder 

FM/IF system and microcomputer-based 
tuning interface; 1°C bus 

car radio preamplifier and source selector 
with sound and fader controls; I?C bus 


California (U.S.A.). 
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package 


DIL-18; SOT-102HE 
DIL-28; SOT-117 
DIL-20; SOT-146 


DIL-18; SOT-102HE 
SO-16; SOT-109A 


SO-16; SOT-109A 
SO-16; SOT-109A 


SO-8; SOT-96A 
DIL-28; SOT-117 


DIL-18; SOT-102HE 


DIL-18; SOT-102HE 
SO-20; SOT-163A 
DIL-24; SOT-101A 
DIL-28; SOT-117 


SO-28; SOT-136A 


DIL-28; SOT-117 


SO-28; SOT-136A 


SO-28; SOT-136A 
DIL-16; SOT-38 
SIL-9; SOT-142 


DIL-16; SOT-38 
DIL-16; SOT-38 


DIL-18; SOT-102HE 


DIL-28: SOT-117BE 


page 
663 
667 
687 


701 
709 


717 


725 


733 
737 


755 


755 


773 


755 


779 


779 © 


789 


789 


799 
803 
815 


827 
841 


851 


863 
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MAINTENANCE TYPE LIST 


The types listed below are not included in this handbook. Detailed information will be supplied on 
request. 


SAA1056P PLL frequency synthesizer successor type: SAA1057 

SAA3027 infrared remote control transmitter (RC-5) successor type: SAA3006 

TCA730A d.c. volume and balance stereo control circuit 

TCA7/740A d.c. treble and bass stereo control circuit 

TDA1011A 2 to 6 W audio power amplifier successor type: TDA1011 

TDA1506 motor regulator and function controller | 
for car cassette systems 

TDA1508 auto-reverse car radio cassette deck steering circuit 

TDA1533 PLL motor speed control circuit for 


hi-fi applications 
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TYPE 
DESIGNATION 


PRO ELECTRON TYPE DESIGNATION CODE 
FOR INTEGRATED CIRCUITS 


This type nomenclature applies to semiconductor monolithic, semiconductor multi-chip, thin-film, 
thick-film and hybrid integrated circuits. 


A basic number consists of: 
THREE LETTERS FOLLOWED BY A SERIAL NUMBER 


FIRST AND SECOND LETTER 
1. DIGITAL FAMILY CIRCUITS 

The FIRST TWO LETTERS identify the FAMILY (see note 1). 
2. SOLITARY CIRCUITS 

The FIRST LETTER divides the solitary circuits into: 


S : Solitary digital circuits 
T : Analogue circuits 
U: Mixed analogue/digital circuits 


The SECOND LETTER isa serial letter without any further significance except 'H’ which stands 
for hybrid circuits. 


3. MICROPROCESSORS 
The FIRST TWO LETTERS identify microprocessors and correlated circuits as follows: 


_ | Microcomputer 


ae | Central processing unit 

MB : Slice processor (see note 2) 

MD : Correlated memories 

ME : Other correlated circuits (interface, clock, peripheral controller, etc.) 


4. CHARGE-TRANSFER DEVICES AND SWITCHED CAPACITORS 
The FIRST TWO LETTERS identify the following: 


NH : Hybrid circuits 

NL : Logic circuits 

NM : Memories 

NS _ : Analogue signal processing, using switched capacitors 
NT : Analogue signal processing, using CT Ds 

NX : Imaging devices 

NY : Other correlated circuits 


Notes 


1. A logic family is an assembly of digital circuits designed to be interconnected and defined by its 
basic electrical characteristics (such as: supply voltage, power consumption, propagation delay, 
noise immunity). 

2. By ‘slice processor’ is meant: a functional slice of microprocessor. 
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TYPE 
DESIGNATION 


THIRD LETTER 


It indicates the operating ambient temperature range. 
The letters A to G give information about the temperature: 


temperature range not specified 
0to+70°C 

—55 to + 125 °C 

—25 to + 70 °C 

—25 to + 85 °C 

—40 to + 85 °C 

—55 to + 85 OC 


QOonmmoawy> 


if a circuit is published for another temperature range, the letter indicating a narrower temperature 
range may be used or the letter ‘A’. 


Example: the range 0 to + 75 °C can be indicated by ’B’ or ‘A’. 


SERIAL NUMBER 


This may be either a 4-digit number assigned by Pro Electron, or the serial number (which may be a 
combination of figures and letters) of an existing company type designation of the manufacturer. 


To the basic type number may be added: 
A VERSION LETTER 


Indicates a minor variant of the basic type or the package. Except for 'Z’, which means customized 
wiring, the letter has no fixed meaning. The following letters are recommended for package variants: 


: for cylindrical 

: for ceramic DIL 

: for flat pack 

: for chip on tape 

: for plastic DIL 

: for QIL 

: for miniature plastic (mini-pack) 
: for uncased chip 


Alternatively a TWO LETTER SUFFIX may be used instead of a single package version letter, if the 
manufacturer (sponsor) wishes to give more information. 


FIRST LETTER: General shape SECOND LETTER: Material 


C : Cylindrical C : Metal-ceramic 

D: Dual-in-line (DIL) G : Glass-ceramic (cerdip) 
E : Power DIL (with external heatsink) M: Metal : 

F : Flat (leads on 2 sides) P : Plastic 

G: Flat (leads on 4 sides) 

K : Diamond (TO-3 family) 

M: Multiple-in-line (except Dual-, Triple-, Quadruple-in-line) 
Q 

R 

S 

+ 

A 


cauAovtvrmnoon 


: Quadruple-in-line (QIL) 

: Power QIL (with external heatsink) 

: Single-in-line 

: Triple-in-line \ 


hyphen precedes the suffix to avoid confusion with a version letter. — 
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RATING 
SYSTEMS 


RATING SYSTEMS 


The rating systems described are those recommended by the International Electrotechnical Commission 
(1EC) in its Publication 134. 


DEFINITIONS OF TERMS USED 
Electronic device. An electronic tube or valve, transistor or other semiconductor device. 


Note 
This definition excludes inductors, capacitors, resistors and similar components. 


Characteristic. A characteristic is an inherent and measurable property of a device. Such a property 
may be electrical, mechanical, thermal, hydraulic, electro-magnetic, or nuclear, and can be expressed 
as a value for stated or recognized conditions. A characteristic may also be a set of related values, 
usually shown in graphical form. 


Bogey electronic device. An electronic device whose characteristics have the published nominal values 
for the type. A bogey electronic device for any particular application can be obtained by considering 
only those characteristics which are directly related to the application. 


Rating. A value which establishes either a limiting capability or a limiting condition for an electronic 
device. It is determined for specified values of environment and operation, and may be stated in any 
suitable terms. 


Note | 
Limiting conditions may be either maxima or minima. 


Rating system. The set of principles upon which ratings are established and which determine their 
interpretation. 


Note 
The rating system indicates the division of responsibility between the device manufacturer and the 
circuit designer, with the object of ensuring that the working conditions do not exceed the ratings. 


ABSOLUTE MAXIMUM RATING SYSTEM 


Absolute maximum ratings are limiting values of operating and environmental conditions applicable to 
any electronic device of a specified type as defined by its published data, which should not be exceed- 
ed under the worst probable conditions. 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking no responsibility for equipment variations, environmental variations, and the effects of changes 
in Operating conditions due to variations in the characteristics of the device under consideration and 
of all other electronic devices in the equipment. 


The equipment manufacturer should design so that, initially and throughout life, no absolute maximum 
value for the intended service is exceeded with any device under the worst probable operating con- 
ditions with respect to supply voltage variation, equipment component variation, equipment control 
adjustment, load variations, signal variation, environmental conditions, and variations in characteristics 
of the device under consideration and of all other electronic devices in the equipment. 
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RATING | 
SYSTEMS 


DESIGN MAXIMUM RATING SYSTEM 


Design maximum ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed- 
ed under the worst probable conditions. 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking responsibility for the effects of changes in operating conditions due to variations in the charac- 
teristics of the electronic device under consideration. 


The equipment manufacturer should design so that, initially and throughout life, no design maximum 
value for the intended service is exceeded with a bogey device under the worst probable operating 
conditions with respect to supply voltage variation, equipment component variation, variation in 
characteristics of all other devices in the equipment, equipment control adjustment, load variation, 
signal variation and environmental conditions. 


DESIGN CENTRE RATING SYSTEM 


Design centre ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed- 
ed under normal conditions. 


These values are chosen by the device acinatacnuese to provide acceptable serviceability of the device 

in average applications, taking responsibility for normal changes in operating conditions due to rated 
supply voltage variation, equipment component variation, equipment control adjustment, load variation, 
signal variation, environmental conditions, and variations in the characteristics of all electronic devices. 


The equipment manufacturer should design:so that, initially, no design centre value for the intended 
service is exceeded with a bogey electronic oe in BaLIpMen operating at the stated normal supply 
voltage. 
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HANDLING 
MOS DEVICES 


HANDLING MOS DEVICES 


Though all our MOS integrated circuits incorporate protection against electrostatic discharges, they 
can nevertheless be damaged by accidental over-voltages. In storing and handling them, the following 
precautions are recommended. 


Caution 


Testing or handling and mounting call for special attention to personal safety. Personnel handling MOS 
devices should normally be connected to ground via a resistor. 


Storage and transport 


Store and transport the circuits in their original packing. Alternatively, use may be made of a conductive 
material or special IC carrier that either short-circuits all leads or insulates them from external contact. 


Testing or handling 


Work on a conductive surface (e.g. metal table top) when testing the circuits or transferring them from 
one carrier to another. Electrically connect the person doing the testing or handling to the conductive 
surface, for example by a metal bracelet and a conductive cord or chain. Connect all testing and hand- 
ling equipment to the same surface. 

Signals should not be applied to the inputs while the device power supply is off. All unused input leads 
should be connected to either the supply voltage or ground. 


Mounting 


Mount MOS integrated circuits on printed circuit boards after all other components have been mounted. 
Take care that the circuits themselves, metal parts of the board, mounting tools, and the person doing 
the mounting are kept at the same electric (ground) potential. If it is impossible to ground the printed- 
circuit board the person mounting the circuits should touch the board before bringing MOS circuits 

into contact with it. 


Soldering 


Soldering iron tips, including those of low-voltage irons, or soldering baths should also be kept at the 
same potential as the MOS circuits and the board. 


Static charges 


Dress personnel in clothing of non-electrostatic material (no wool, silk or synthetic fibres). After the 
MOS circuits have been mounted on the board proper handling precautions should still be observed. 
Until the sub-assemblies are inserted into a complete system in which the proper voltages are supplied, 
the board is no more than an extension of the leads of the devices mounted on the board. To prevent 
Static charges from being transmitted through the board wiring to the device it is recommended that 
conductive clips or conductive tape be put on the circuit board terminals. 


Transient voltages 


To prevent permanent damage due to transient voltages, do not insert or remove MOS devices, or 
printed-circuit boards with MOS devices, from test sockets or systems with power on. 


Voltage surges 


Beware of voltage surges due to switching electrical equipment on or off, relays and d.c. lines. 
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DEVICE DATA 


HEF4750V 
LSI 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


FREQUENCY SYNTHESIZER 


The HEF4750V frequency synthesizer is one of a pair of LOCMOS devices, primarily intended for use 
in high-performance frequency synthesizers, e.g. in all communication, instrumentation, television and 
broadcast applications. A combination of analogue and digital techniques results in an integrated 
circuit that enables high performance. The complementary device is the universal divider type 
HEF4751V. 


Together with a standard prescaler, the two LOCMOS integrated circuits offer low-cost single loop 
synthesizers with full professional performance. Salient features offered (in combination with 
HEF4751V) are: 


@ Wide choice of reference frequency using a single crystal. 
@® High-performance phase comparator — low phase noise — low spurii. 
@ System operation to > 1 GHz. 
@® Typical 15 MHz input at 10 V. 
@ Flexible programming: 
frequency offsets 
ROM compatible 
fractional channel capability. 
Programme range 6% decades, including up to 3 decades of prescaler control. 
Division range extension by Sasa igs : 
Built-in phase modulator. 
Fast lock feature. 
Out-of-lock indication. 
Low power dissipation and high noise immunity. 


APPLICATION INFORMATION 
Some examples of applications for the HEF4750V in combination with the HEF4751V are: 


VHF/UHF mobile radios. 

HF s.s.b. transceivers. 

Airborne and marine communications and navaids. 
Broadcast transmitters. 

High quality radio and television receivers. 

High performance citizens band carpets 

Signal generators. 


SUPPLY VOLTAGE 


rating recommended 
operating 


—0,5to+15 9,5 to 10,5 V 
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HEF4750V 


LSI 


PINNING 
R 
Vop V 
STB 
MOD TCA 
TCB 
OUT TCC 
TRA 
PC 
, PC9 
MOD 
NS, ak 
OSC 
NSo XTAL 
Ag to Ag 
OSC 
HEF4750V NSo, NSq 
XTAL OUT 
Ag 
Ag 
A7 
Ag 
As 
Ay 


7284472 


Fig. 1 Pinning diagram. 


HEF4750VD: 28-lead DIL; ceramic (cerdip) (SOT-135A). 


phase comparator input, reference 
phase comparator input 

strobe input 

timing capacitor Ca pin 

timing capacitor Cp pin 

timing capacitor Cc pin 

biasing pin (resistor R~) 

analogue phase comparator output 
digital phase comparator output 
phase modulation input 
out-of-lock indication 

reference oscillator/buffer input 
reference oscillator/buffer output 
programming inputs/programmable 
divider 


programming inputs, prescaler 
reference divider output 
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HEF4751V 
LSI 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


UNIVERSAL DIVIDER 


The HEF4751V is a universal divider (U.D.) intended for use in high performance phase lock loop 
frequency synthesizer systems. It consists of a chain of counters operating in a programmable feedback 
mode. Programmable feedback signals are generated for up to three external (fast) + 10/11 prescaler. 


The system comprising one HEF4751V U.D. together with prescalers is a fully programmable divider 
with a maximum configuration of: 5 decimal stages, a programmable mode M stage (1 <M < 16, non- 
decimal fraction channel selection), and a mode H stage (H = 1 or 2, stage for half channel offset). 
Programming is performed in BCD code in a bit-parallel, digit-serial format. 

To accommodate fixed or variable frequency offset, two numbers are applied in parallel, one being 
subtracted from the other to produce the internal programme. 

The decade selection address is generated by an internal programme counter which may run continuous- 
ly or on demand. Two or more universal dividers can be cascaded, each extra U.D. (in slave mode) adds 
two decades to the system. The combination retains the full programmability and features of a single U.D. 
The U.D. provides a fast output signal FF at output OFF, which can have a phase jitter of + 1 system 
input period, to allow fast frequency locking. The slow output signal FS at output OFS, which is 
jitter-free, is used for fine phase control at a lower speed. 


7284464 


Fig. 1 Pinning diagram. 


SUPPLY VOLTAGE HEF4751VP : 28-lead DIL; plastic (SOT-117). 
HEF4751VD: 28-lead DIL; ceramic (cerdip) (SOT-135A). 
HEF4751VT : 28-lead mini-pack; plastic 


; recommended 
t JQ: 2 
rating Saeeal Ae (SO-28; SOT-136A). 
—0,5to +18 45to125V 
FAMILY DATA 


see Family Specifications 


IDp LIMITS category LSI 
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HEF 4751V 
LSI 


11: 110 |9 18 {7 5 13 12 


PROGRAMME 
COUNTER 


pulses 


PRESCALER 
+1,2,5,10/11 


switches 
24|OFB3 
23] OFB2 
22| OFB, 
Vop __‘VYss 
28 14 7284471 


Fig. 2 Block diagram. 
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MAB84XX 
MAF84XX 
MAF84AXX 
FAMILY 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


SINGLE-CHIP 8-BIT MICROCONTROLLER 


DESCRIPTION 


The MAB84XX family of microcontrollers is fabricated in NMOS. The family consists of the following 
devices: 


@ MAB8401 —128 RAM bytes, external program memory plus 8-bit LED-driver (10 mA), emulation of 
MAB/F8422/42* possible 
@ MAB/F8411 —1K ROM/ 64 RAM bytes plus 8-bit LED-driver 


@ MAB/F8421 —2K ROM/ 64 RAM bytes plus 8-bit LED-driver 
@ MAB/F8441 — 4K ROM/128 RAM bytes plus 8-bit LED-driver 
@ MAB/F8461 —6K ROM/128 RAM bytes plus 8-bit LED-driver 


Each version has 20 quasi-bidirectional !/O port lines, one serial !/O line, one single-level vectored 
interrupt, an 8-bit timer event counter and on-board clock oscillator and clock circuits. Two 20-pin 
versions, MAB/F8422 and MAB/F8442* are also available. 


This microcontroller family is designed to be an efficient controller as well as an arithmetic processor. | 
The instruction set is based on that of the MAB8048. The microcontrollers have extensive bit handling 
abilities and facilities for both binary and BCD arithmetic. 


For detailed information see the ‘Users manual Single-chip microcomputers’ (supplied upon request). 


* See data sheet on MAB/F8422/42. 


Features 


@ 8-bit: CPU, ROM, RAM and I/O ina single 28-lead DIL package 

1K, 2K, 4K or 6K ROM bytes plus a ROM-less version 

64 or 128 RAM bytes 

20 quasi-bidirectional I/O port lines 

Two testable inputs: one of which can be used to detect zero cross-over, the other is also the 

external interrupt input 

@ Single level vectored interrupts: external, timer/event counter, serial 1/O 

@ Serial 1/O that can be used in single or multi-master systems (serial |/O data via an existing port line 
and clock via a dedicated line) 


@ 8-bit programmable timer/event counter 

@ Internal oscillator, generated with inductor, crystal, ceramic resonator or external source 

@ Over 80 instructions (based on MAB8048) all of 1 or 2 cycles 

@ Single 5 V power supply (+ 10%) 

@ Operating temperature ranges: Oto+ 70°C MAB84XX family 
—40to+ 85°C MAF84XX_ family (extended temperature) 
—40 to + 110 °C MAF84AXX family (automotive temperature) 


PACKAGE OUTLINES 


MAB8401B: 28-lead ‘Piggy-back’ package (with up to 28-pin EPROM on top). 
MAB8401WP: 68-lead plastic leaded chip-carrier (PLCC) (SOT-188A). 
MAB/F8411/21/41/61P: 28-lead DIL; plastic (SOT-117D). 
MAF84A11/A21/A41/A61P: 28-lead DIL; plastic (SOT-117D). 
MAB8411/21/41/61T: 28-lead mini-pack; plastic (SO-28; SOT-136A). 
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Fig. 4(a) Block diagram of the MAB84XxX family. 
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MULTIPLEXER 
REGISTER 0 
REGISTER 1 
REGISTER 2 
REGISTER 3 
REGISTER 4 
REGISTER 5 
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Fig. 4(b) Replacement for dotted part in Fig. 4(a) 
for the MAB8401WP bond-out version. 
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Fig. 4(c) Replacement of dotted part in Fig. 4(a) 
for the MAB8401B ‘Piggy-back’ version. | 


MAB8422/42 
MAF8422/42 
MAF84A22/A42 


DEVELOPMENT DATA 


This data sheet contains advance information and 
specifications are subject to change without notice. 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


SINGLE-CHIP 8-BIT MICROCONTROLLER 


The MAB8422/8442 is a high-performance microcontroller incorporating dedicated hardware, memory 
capacity and 1!/O lines. This dedication means a microcontroller can be economically installed in 
high-volume products where its main function is control. 


The MAB8422/8442 is a 20 pin, single-chip 8-bit microcontroller that has been developed from the 
28 pin MAB8421/8441 microcontrollers. The versions are: 


@ MAB8422 - 2K ROM/64 RAM bytes plus 8-bit LED-driver 
® MAB8442 - 4K ROM/128 RAM bytes plus 8-bit LED-driver 


Each version has 15 I/O port lines comprising one 8-bit parallel port (PO), one 2-bit parallel port (P10 
and P11 that are shared with the serial 1/O lines SDA and SCL), one 3-bit parallel port (P20-P22) and 
two input lines (INT/TO and T1). 


The serial 1/O interface is 1?C compatible and therefore the MAB8422/8442 can operate as a slave or a 
master in single and multi-master systems. Conversion from parallel to serial data when transmitting, 
and vice versa when receiving, is done mainly in software. There is a minimum of hardware for the 
serial |/O implemented. This hardware is controlled by the status of the SDA and SCL lines and can be 
read or written under software control. Standard software for |?C-bus control is available on request. 


Features 


8-bit: CPU, ROM, RAM and I/O 

20 pin package 

MAB8422: 2K ROM/64 RAM bytes 

MAB8442: 4K ROM/128 RAM bytes 

13 quasi-bidirectional |/O port lines 

Two testable inputs INT/TO and T1 

High current output on PO (Io, = 10 mA at VoL =1V) 

One interrupt line combined with the testable input line INT/TO 

Single-level interrupts: external, timer/event counter, serial |/O 

1?C-compatible serial |/O that can be used in single or multi-master systems (serial |/O data and clock 
via P10 and P11 port lines, respectively) 

8-bit programmable timer/event counter 

Internal oscillator, generated with inductor, crystal, ceramic resonator or external source 

Over 80 instructions (based on MAB8048) 

All instructions 1 or 2 cycles, cycle time dependent on oscillator frequency 

Single 5 V power supply 

0 to 7G °C operating temperature range, also versions for —40 to 85 °C (extended temperature range) 
and —40 to 110 °C (automotive temperature range) 


PACKAGE OUTLINES 


MAB/F8422/42P: 20-lead DIL; plastic (SOT-146). 
MAF84A22/A42P: 20-lead DIL; plastic (SOT-146). 
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Fig. 1 Block diagram of the MAB8422/8442. 


MEA8000 


VOICE SYNTHESIZER 


GENERAL DESCRIPTION 


The MEA8000 is a 24-pin N-MOS integrated circuit for generating good quality speech from digital 
code with a programmable bit rate. The circuit is primarily intended for applications in microprocessor 
controlled systems, where the speech code is stored separately. 


Features 


@ Interfaces easily with most popular microprocessors and microcomputer 
@ 8-bit wide data bus 

@ 32-bit wide data buffer holding speech frame codes 

@ Digital filter of 8th order with 3 programmable formant frequencies, one fixed formant frequency, 
and 4 programmable formant bandwidths 

Programmable amplitudes 

Programmable duration of each frame; 8, 16, 32 or 64 ms 

Synthesis occupies less than 1% of control processor time 

Capable of sophisticated unvoiced sound generation 

Crystal controlled oscillator or external (TTL) clock 

Minimal external audio filter requirement 

Single + 5 V power supply 


QUICK REFERENCE DATA 
parameter condition 


Supply voltage pin 13 


Supply current no audio load 


Inputs 


Input voltage HIGH 
Input voltage LOW 
Input capacitance 


Outputs 

Output voltage —loyH = 100 vA 
Output voltage lol = 1,6 mA 
Capacitance 


Operating ambient 
temperature range 


PACKAGE OUTLINE 
24-lead DIL; plastic (SOT-101A). 
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__.| COMMAND 5 
op AEG 


CE © 
TEST © SYNTHESIZER 
mg STAT BIT eee (INCLUDING 
A0 O PROCESSOR | 8 WAVEFORM 
D7 0 DATA —— —— GENERATORS 
: INTERFACE - PITCH ay! AND DIGITAL 
DO to D6 —Y] START REG FILTERS) 


PARAMETER 
DECODING 


SPEECH 
FRAME 
| DATA REG 


AND 
INTERPOLATION 


D/A 
CONVERTER 


OSCILLATOR 


n.c. O O O O 
7Z80537 ees OUT OUT REF 
Fig. 1 Block diagram. 

PINNING 

1 Vss ground 

2 REO data request 

; x ground = Vss TEST _ test use only 

5 D5 data request REQ W write 

: | data bus D7 R/W read/write 

8 D2 D6 CLK OUT internal clock output 
| . 7 D5 OUT — speech output 

11. AO data/control input D4 REF reference current 

12 CE chip enable data bus MEA8000 

D3 CLK IN clock input 

13 Vpp supply voltage 

14 REQEN: request enable input D2 OSC OUT 

15 N.C, not connected | internal oscillator 

D1 OSC IN 

16 OSC IN | internal oscillator 

17. OSC OUT { DO ne. 

18 CLK IN clock input 

19 REF reference current data/control AO REQEN _ request enable 

20 OUT speech output chip-enable CE Vpp supply voltage 

21 CLK OUT internal clock output eee 

22 R/W read/write 7280538 

23 W write 

24 TEST test use only Fig. 2 Pinning diagram. 
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Voice synthesizer 


| MEA8000 


FUNCTIONAL DESCRIPTION (pin number) 


Control 
DO to D7 


Timing 
OSC IN 


OSC OUT 


CLK IN 


CLK OUT 


Output 
REF 


OUT 


Supply 
VDD 
Vss 
TEST 


NC 


HANDLING 


(10 to 3) 


Data bus to which command or speech can be written. 
Data port via which the status can be read. 

Chip enable (chip select). 

Write. 

Fead/Write 


or microprocessors (see timing diagrams). 


Data/control input: discriminates between speech code input buffer 
(AQ = ‘0’) and command register (AQ = ‘1’) during a ‘write’ operation. 


Data request (open drain output); output signal which follows inverse of the 
status REQ bit, but only if enabled by either the ROE bit in the command 


register or the external REOEN pin. 


Request enable input; REQEN = ‘0’ enables the status REO output, 
independent of the status of the command register. 


Connections for internal clock oscillator; nominal crystal frequency 4 MHz. 


Clock input for external clock, TTL compatible, 4 MHz. 


A buffered output for the internal clock cycle (which is equal to CLK 
divided by 3). May be used as a clock, for a microprocessor, for example. 


Input pin for biasing the audio output level. This reference current can be 
derived from a resistor to the positive supply. 


Speech output; this output is a 64 kHz pulse, modulated in both width and 
amplitude. it is configured as a current sink with a saturating voltage of 
about 3 V. : 


Single supply voltage, nominally 5 V, but battery operation is possible. 
Ground. 


Used tor testing purposes. Changes other pin functions. Must be tied to_ 
ground for user operation. 


It is recommended to ground this pin. 


inputs and outputs are protected against electrostatic charge in normal handling. However, to be 
totally safe, it is desirable to take normal precautions appropriate to handling MOS devices (see 


‘Handling MOS Devices’). 
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MEA8000 


RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) | 


parameter conditions 


Supply voltage range 
Voltage with respect to Vss on any pin 
Output voltage — pins 2 and 20 | Vera, VoUT 


Storage temperature range T stg 


Operating ambient temperature range Tamb 
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Voice synthesizer MEA8000 


CHARACTERISTICS 
Tamb = 29 °C; Vpp = 5 V, unless otherwise specified; all voltages referenced to Vss 


parameter conditions min. typ. max. 


Symbol 

Supply voltage note 1 VDD 45 5,0 55 V 
Supply current no audio load lpDpD _ 30 50 mA 
Inputs 


DO to D7, AO, CE, W, 
R/W, REQEN, CLK IN 


Input voltage HIGH VIH 2,0 — VDD V 
Input voltage LOW VIL —0,5 — 08 V 
Input leakage current note 2 liR — — 10 yA 
Input capacitance C| — — 7 pF 
Outputs 

D7 (1/0), CLK OUT 

Output voltage HIGH —IQyH = 100 pA VOH 2,4 — 7 V 
Output voltage LOW lol = 1,6 mA VOL — — 0,4 V 
Output load capacitance CL = — 50 pF 
REQ 

Output voltage HIGH open drain VOH — — 13,2 V 
Output voltage LOW lol = 1,6 mA VOL — — 0,4 V 
Output load capacitance CL — — 50 pF 


Audio output 


Reference current pin 19; note 8 IREF — — 0,3 mA 
Output current pin 20; 

peak value 

IREF =OmA lOUT = 100 _ uA 

IREF=0,1 mA lOUT — 1,/ ~ mA 

IReEF =0,3mMA louT — 5 — mA 
Output voltage pin 20; for 

linear operation; 

note 3; 

IREF =0,1 mA VOUT 2,0 — 13,2 V 
Oscillator 
Crystal frequency internal IX TAL — | 4,00 MHz 
Clock frequency external fCLK [oa 4,00 MHz 
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TIMING CHARACTERISTICS (note 4) (Figs 6 and 7) 


parameter condition 


Write enable 

Address set-up 

Address hold 

Data set-up for write 

Data hold for write 

Request hold note 5 


Request next note 6 


clock frequency 
= 3,84 MHz 


Read enable 
Data delay for read note 7 
Data floating for read note 7 


Request valid before write 


Request output enable 
response 


Control set-up 
Control hold 


Notes 


1. 


oF W NH 


The circuit will continue to operate from a supply of up to 6,5 V, but without necessarily meeting 


the specification. 


. This is also valid for Vpp =0 V. 
. This permits the connection of the output load to a supply higher than that supplying the synthesizer. 
. Timing reference level is 1,5 V. 


. An external pull-up resistor is required, as this is an open drain output. 
The time (try) to reach 2,0 V is specified at a load to 5 V of 3,3 kQ and 50 pF. 


6. Between two data write operations of one speech frame. 


. Levels greater than 2,0 V for a ‘1’ or less than 0,8 V for a ‘O’ are reached with a load of one TTL 


input and 50 pF. 


. Typical voltage level at the REF pin is 2,5 V. 
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OPERATION PRINCIPLE 


The MEA8000 has been designed for a vocal tract modelling technique of voice synthesis. This method 
gives the lowest possible bit rate for speech quality which is acceptable for most industrial applications. 


Figure 3 shows a simplified electronic model of the human vocal tract as a formant synthesizer. A 
combination of a periodic signal, representing the pitch of the original speech, and an aperiodic signal, 
representing the unvoiced sound in the speech. Both these signals are fed to a variable filter comprising 
four resonantors (via an amplifier which controls the amplitude of the synthesized sound). The 
resonators model the sound in accordance with the formats in the original speech. Each resonator 

is controlled by two parameters, one for the resonant frequency and one for the bandwidth. 

The information required to control the synthesizer is: 


— pitch 
— amplitude excitation source (vocal cords) 
— voice/unvoiced source selector 
— filter control spectrum shaping (vocal tract) 


A good replica of the original speech is obtained by periodic updating of this control information. 


PITCH Pl AMPL FM1 FM2 FM3 
BW1 BW2 BW3 BW4 
a rg Toe oral 
| 
al | 
voiced | 


O 
DAC out 
@ 
Nol An GAIN spectral shaping 
NOISE resonators 


unvoiced 


7Z80539 


Fig. 3 Electronic model of human vocal tract. 


OPERATION 


Speech is generated by suitable filtering of a relatively low frequency sawtooth waveform for voiced 
sounds, or of random noise for unvoiced sounds. New parameters for both the digital waveform 
generator and the digital filter are supplied to the synthesizer in coded groups of 4 bytes via the data 
bus. The code group also contains the duration of the next speech frame to be produced (8, 16, 32 
or 64 ms). 


The output sample rate is 64 kHz or 8 times the internal sample rate with linear interpolation in 
between. This greatly reduces the need for an external analogue output filter. 


Modes of operation 


1. STOP mode: characterised by a silent output and the status REQ bit set to ‘1’. This mode is entered 
from power up or by STOP command. The mode is entered automatically if at the end of an active 
speech frame the next four parameter bytes are not yet received while the CONT bit in the command 
register is a ‘OQ’. In the latter case the final speech frame will be repeated once but with a decaying 
amplitude and the same pitch. 


2. ACTIVE mode: a speech sample is being produced. 


3. CONTINUOUS mode: entered if an active speech frame is finished and new data is not supplied in time 
while the CONT bit in the command register is a‘1’. The synthesizer will repeat the last speech frame 
indefinitely until all four new data bytes are received, or a STOP command, or a reset of the CONT bit. 
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Speech code input buffer 


Speech code is written to the synthesizer when CE and W are both ‘0’, while R/W = ‘1’ and AO = ‘0’. 
Also the status REQ bit must read a ‘1’, otherwise the synthesizer is still busy and will not react to a 
data write operation. 

Starting from the STOP mode, the first data will be interpreted as a starting value for the PITCH. 
Thereafter every four successive data bytes are treated as a group of speech code. The coded speech 
frame format is shown in Fig. 4. | 


| AMPL | FD | 


byte 1 byte 2 byte 3 byte 4 


7280540 


parameter 


initial value for pitch 

speech frame duration 

pitch increment (rate of change) or noise selection 
amplitude 

frequency of 1st formant 
frequency of 2nd formant 
frequency of 3rd formant 
frequency of 4th formant (fixed) 
bandwidth of 1st formant 
bandwidth of 2nd formant 
bandwidth of 3rd formant 
bandwidth of 4th formant 


NO NMON NY OO Woo ff ON OC 


During each data write operation, the status REQ bit will be cleared to ‘0’. 

It appears within a few microseconds, requesting the next byte of the group. 

The request for the first byte of the next group always appears shortly after the beginning of the 
current speech frame, and all four bytes must be provided before it finishes. This leaves the control 
circuit (i.e. microprocessor) enough time to use polling, instead of interrupts, as the minimum time of 
a speech is 8 ms. 


When in the STOP mode the synthesizer will commence producing sound after receipt of 1 + 4 bytes. 


Status bit 


The status bit is accessed at CE = RW=‘0’. 
The status of W and AO are arbitrary. 
Pin D7 reveals the request for a (next) speech code byte: ‘O’ = busy, ‘1’ = request for data. 


42 October 1984 


Voice synthesizer MEA8000 


Command register 
A command is written to the synthesizer at CE = W = ‘0’ while AO = R/W= 


fo 
CONT CONT ROE 
enable enable 


= INVALID 00 = INVALID 
01 = INVALID 01 = INVALID 


10 = SLOW STOP 10 = DISABLE 
REQ OUTPUT 


11 = ENABLE 
REQ OUTPUT 


‘0’ = INVALID 


NOT USED 


11 = CONTINUE 


STOP Stop mode. This results in an immediate reset of the synthesizer to the STOP mode. The 
ROE and CONT are not affected by this command. 


CONT Continuous mode. This bit can be set or cleared only if the corresponding CONT enable 
bit is programmed as a ‘1’. In the continuous mode the synthesizer will not revert to the 
STOP mode if all four parameters are not received before the end of the current speech 
frame, but repeat it indefinitely. 


If CONT = ‘1’ the last frame will be repeated once with decaying amplitude and the same 
pitch before the stop mode is entered. 


ROE Request Output Enable. This can be set or cleared only if the corresponding ROE enable 
bit isa ‘1’. ROE determines whether the request in the status bit appears on the REQ pin. 


Note: the same can be achieved by connecting the REOQEN pin (request enable) to a ‘0’. 


After power on, the command register bits CONT and ROE will both be zero. Thus power on equals 
the command 00011010 = 1 A (hexadecimal). 


Control signals 


With the three control signals CE, W and R/W the synthesizer is made compatible with most micro- 
processors and microcomputers. 


CR R Operation 

0 WRITE DATA 

0 WRITE COMMAND 
0 READ STATUS 

0 

1 3-STATE DATA BUS 


Power supply 


During (slow) power up or power down the circuit will not produce any spurious sound. As soon as 
the supply is high enough for reliable operation, the circuit will be in the STOP mode with 
ROE = CONT = ‘0’. 


October 1984 43 | 


MEA8000 


Timing diagrams 


The control signals CE, R/W and W have been specified to enable easy interface to most micro- 
processors and microcomputers. For instance, with connection to an MAB8048 microcomputer the 


porn MTT emanemonnenacinm 


R/W and W inputs can be used as the RD and WR strobe inputs. 


CE = ‘0’ ee ede, ip gate es W = ‘0’ 


aT REAP AO 
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Fig. 6 Read timing. 
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Fig. 7 Write timing. 
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(c) Applications using separate voice ROMs. 


Fig. 8 Typical applications. 
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Fig. 9 Typical output applications. 
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Fig. 10 Oscillator/clock configurations. 
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OM200/S2 


INTEGRATED AMPLIFIER 
for use in ear hearing aids 


Monolithic integrated circuit amplifier in a plastic envelope, primarily intended for use 
in ear hearing aids. 


QUICK REFERENCE DATA 


For meaning of symbols see test circuit 


Supply voltage 


Supply current 


Total power dissipation up to T SG" Prot max. 25 mW 


amb 


The following data are measured in test circuit 


Total supply current 


Transducer gain 


Output power at do; = 10% 


Cut -off frequency (-3 dB) 


PACKAGE OUTLINE (Dimensions in mm) CIRCUIT DIAGRAM 
SOT- 20 
y_ white dot 
sf 0,12 x 
E | 7 
=_ = 0,3 
21508 3,5 min 
| | 0,35 max 
a 7 
aaa 4 
» ; 0,635 
3 ee eee 
at ; 0,635 
N 
ras ! a 72552072 
v 0,4 | 


7255202 


The sealing of the plastic envelope withstands the accelerated damp heat test of IEC re- 
commendation 68-2 (test D,severity IV, 6 cycles), 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages | 

Supply voltage Vi-3. Max. of OM 
Output voltage . | V9-3 max. > *¥ *) 
Input voltage | -V4-3 max. 5. 6V 
Currents 

Output current I9 max. > mA 
Input current ly max. 59 mA 


Power dissipation 


Power derating curve 


cS SaReaans 
7 2. oe Res 
(mW) 4 . 
aaee Pee ae 
= Se Sec ein 
Elle sls eile Mesh aeatbl 
iesaeticae AIL I steed esl acd 
See he eee ee 
Eases hahke se 
25 Bee eee 
see eta 
FEEEEEE 
| | peta 
0 ee ele a 
‘Temperatures 
Storage temperature ; T stg -20 to +80 °C 
Ambient temperature (see derating curve above) Tamb -20to +80 °C 


1) This value may be exceeded during inductive switch -off for transient energies < 10yWs. 
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CHARACTERISTICS at V]-3 =1,3V; Ip = 0, 7mA and ee =25 °C unless otherwise specified 


Supply currents (no signal) leet < 1,1 mA 
ly typ. 0,30 mA 
> 
Transducer gain at f = 1 kHz Ger as ie = I) 
Total distortion at f = 1 kHz 
- typ. 4% 
P, = 100 pW drot os 6 g 
Po = 200 UW | dtot < 10 % 


Noise figure at Rg = 5 k& 


typ. 20 2B 
= 4 2 7 | 
B 00 to 3200 Hz F » 6 aB 2y 
Cut -off frequency (~-3 dB) f zo 20 kHz 


170 to 1000 k&2 


Value of Rr to adjust 12 at 0,7 mA Rp ss 400 kO 


Test circuit 


Note 


Ty = 0,7 mA; adjusted by means of Rp 
Vi -3=1,3 V; aaah = 25 9C 


7Z55208.1 


1) The transducer gain is defined as the ratio of the output power in the load | Z | =1,5 k&2 
and the available input power of the source with Rg = 5 kQ. | 


Oe gain are 
Vi /4 Rg 


2) Due to special processing and pre-measuring, the flutter -noise level is extremely low. 
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SOLDERING RECOMMENDATIONS 


1. Iron soldering 


At a maximum iron temperature of 300 °C the maximum permissible soldering time 
is 3 seconds, provided the solder spot is at least 0,5 mm from the seal and the 
leads are not soldered at the same time. Soldering in immediate subsequence is 
allowed. 


2. Dipsoldering 


At a maximum solder temperature of 250 °C the maximum permissible soldering 
time is 3 seconds, provided the soldered spot is at least 0,5 mm from the seal. 


CHARACTERISTICS 


7267340 
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oe 
FECL 
= terete 
: Seer errr earr 
Poe eee 
aee5S Sees —aeeee 
TTT | ~ c 
Se eesetaststaste 
SHEEP EEE EEE EEE eee eee 
~25 0 25 50 75 


The graph applies to test circuit on previous page. 
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DEVELOPMENT DATA 


This data sheet contains advance information and 
specifications are subject to change without notice. 


OM8200 


LOW COST SPEECH DEMONSTRATION BOARD 


GENERAL DESCRIPTION 


The low cost speech demonstration board is designed to add voice output to existing card based 
electronic equipment with the minimum of additional effort and components. The majority of 
components used are of the CMOS type with low power consumption making the board suitable 


for battery operation. 


Applications include speech evaluation and speech demonstration. 


FEATURES 


@ PCF8200 speech synthesizer 

— Male and female speech of very high quality 

— CMOS technology 

— Extended operating temperature range 

— Programmable speaking speed 
@ Low current consumption 

— All major components use CMOS technology 

(PCF8200, 80C39 and 27C64) 

@ Very large vocabulary up to 12 minutes 

— 4 EPROM sockets 

— EPROM selection for 27C16 to 27C256 

— Low data rates for synthesizer (average 1500 bits per second) 
@ Easy interfacing 

— 8-bit parallel data bus/key switch input 

— Volume control, speaker connection 

— Control signals (e.g. RESET, BUSY etc etc) 
® Simple operating modes 

— ROM selection 

— Word sequence within a ROM 

— Repeat last utterence 

— Control software is readily customizeable 

— To implement parameter download from external source 
@ Single Eurocard size PC board 
@ Single +5 V supply 
@ Low cost 


APPLICATIONS 
@ OEM design-in 
@ May be simply used with many card systems for speech evaluation 


@ Speech demonstration 
— Particularly simple when used with the OM8201 (Speech Demonstration Box) 
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DEVELOPMENT DATA 


Low cost speech demonstration board | OM8200 


OPERATION 
HARDWARE DESCRIPTION 


The main controlling microprocessor is an 80C39 running at 6 MHz. This device supplies all of the 
main controlling signals for the board operation and the interfacing to any external system. 

Four sockets are provided for EPROMS which contain speech coding. These may be 27C16 types, 
through to 27C256 types; the sockets will be a low insertion force type to allow for easy customizing. 
The board will be supplied with one socket occupied by a 27C64 which will contain the control 
program and some speech examples. All four EPROM sockets must contain the same EPROM type. 


The speech synthesizer PCF8200 converts the coding into a speech output. This synthesizer has been 
designed to simulate the human vocal tract using five formants for male and four formants for female 
speech. Periodic updating of the parameters for these formants can produce very high quality speech. 


The output of the synthesizer can be fed into an audio amplifier, TDA7050, via a resistor-capacitor filter 
network which provides a frequency cut-off above 5 kHz of about 25 dB. The configuration of the 

audio amplifier used on this board gives an output of 140 mW peak power into a 25 2 speaker from 

a5 V supply. 


Connections are made to the board via a standard DIN/IEC connector. This allows access to the 
8-bit parallel data bus so that speech coding from an external source may be used, if implemented, 
and allows the selection of speech phrases by an external system, such as a microcomputer or even a 
bank of switches. The same connector also permits the addition of a volume control, loudspeaker, a 
high impedance audio output, and power supply. The control signals RESET, BUSY, WAIT and DS 
are also taken to the outside of the board. There is also a loudspeaker plug on the board. 


All components are contained on a standard single Eurocard, and therefore suitable for rack mounted 
equipment. 


SOFTWARE DESCRIPTION 


All the software required to operate the board is contained in the only EPROM supplied. The software 
is written in modular from so that it is possible for a customer to alter or add to any particular function 
which suits his applications. An industrial standard microprocessor was chosen so that readily available 
development systems could be used to facilitate this modification. 


There are four main modes of operation: 


— ROM Selection 

— Word Sequence 

— Repeat Word 

— Speaking Speed Selection 

These modes are all controlled by software. 


ROM Selection mode permits access to an individual EPROM and pronounces the first utterence 
from that EPROM. 


Word Sequence gives the next word (activated by repeated access to the same EPROM) and if continually 


exercised will keep looping on the words in that EPROM. 


The Repeat Word command allows indefinate repetition of the last utterance pronounced. 
The Speaking Speed Selection allows the utterence to be pronounced at a different speed. 


The software also controls the address sequencing within the utterance and ensures that the required 
data is supplied to the synthesizer. 
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OM8200 


There are also some examples of words/utterences encoded in the remainder of the supplied EPROM. 
These words are intended for demonstration purposes and will show the features of the synthesizer 
when selected. The main features being illustrated are: 


— Male speech in several languages 
— Female speech in several languages 
— Programmable speaking speed 


ORDERING INFORMATION 


Product name: Low Cost Speech Demonstration Board 
Type number: OM8200 
Ordering code: 9337 541 30000 


Orders should be placed with your local Philips/Signetics agency. 
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DEVELOPMENT DATA 


This data sheet contains advance information and 


OM8201 


specifications are subject to change without notice. 


SPEECH DEMONSTRATION BOX. 


GENERAL DESCRIPTION 


Speech demonstration box OM8201 is designed to be used in conjunction with the low cost speech 
demonstration board OM8200. The box contains all the necessary components to drive the board. 
The combination of these two components make an extremely attractive demonstration unit. 


FEATURES 


@ Low cost | _ 
@ Can use unmodified OM8200 board which allows access to all features of the OM8200 
@® Single + 9 V supply 
— Low power consumption therefore permits battery Operation 
— External power supplies may also be used 
— Voltage is regulated and dropped to a standard + 5 V for the OM8200 board 
@ Simple mechanical construction , 
— Allows easy access to the OM8200 for changing EP ROMS | 
@ Contains all peripherals needed to drive the OM8200 


HARDWARE DESCRIPTION 

The box contains a set of eight keypad switches which are connected to the data bus. Four switches 
can select which EPROM your speech data is derived from. Repeated pressing of an EPROM switch 
increments the expression number which will be uttered. To repeat the last expression, a separate 
switch must be activated. | 

It is possible in the PCF8200 to change the rate of speaking to 73%, 123% or 145% of the normal 
speed. A switch has been included on the box which will sequence through the speed options making 
the same utterance every time. . 

One of the two remaining switches is the master reset for the program and the other is for future 
enhancements of the box. os . 4 

Included in the box are, the volume control! for the amplifier, the loudspeaker, and a high impedance 
audio output. | 

The final piece of electronics is the power supply. This can be supplied from a +9 V internal battery 
or from a+9 V external supply. The + 9 V is regulated to a +5 V supply which is then fed to other 
parts of the box and to the OM8200. 


The box is of simple construction and allows easy access to the OM8200 for changing of EPROMS. 


SOFTWARE DESCRIPTION 


There is no software in the OM8201. The software of the OM8200 may be used in an unmodified 
form without any problems. However, if changes have been made to the contrcei program of the 
OM8200 then different functions for the switches of the box can be achieved. 


CSO SNA TH SCARE SETAE TE IETS TA PICS MONET 
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Fig. 1 Schematic diagram. 


ORDERING INFORMATION 


Product name: Speech Demonstration Box 
Type number: OM8201 
Ordering code: 9337 541 40000 


N.B. OM8200 must be ordered as well if this box is to be used in demonstration mode. 
The order number for the OM8200 is 9337 541 30000. 


Orders should be placed with your local Philips/Signetics agent. 
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DEVELOPMENT DATA 
This data sheet contains advance information and OM8?10 


specifications are subject to change without notice. 


SPEECH ANALYSIS/EDITING SYSTEM 


GENERAL DESCRIPTION 


The OM8210 is a speech analysing/editing system, and comprises of a speech adapter box and associated 


software. The system uses either the HP9816S or IBM-PC personal computer. 
The OM8210 and the computer function together to produce speech coding for the PCF8200. 
The system has many commands available, mostly single key operations, which gives it flexability. 


FEATURES 


Input sampling of analogue speech signals 

Speech analysis 

Graphic parameter representation 

Parameter editing screen 

Conversion of parameters to PCF8200 synthesizer 
EPROM programming 

Parameter storage on floppy disc 

Speech output via PCF8200 voice synthesizer 


ANALOGUE CARD 


ANALOGUE 
MUX 


volume CARD 


CONTROL [| 
a ae 


1IEC625/ 
IEEE488 


PERSONAL 
COMPUTER 


SPEECH ADAPTER BOX 
OM8210 


7287995 


Fig. 1 Block diagram. 
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HARDWARE DESCRIPTION 


The hardware for the OM8210 is contained in an attractive box with access to all the interconnections 
(IEC 625, interface loudspeaker, headphones, tape input, and EPROM socket), from the front panel. 
There are four single Eurocards and a power supply forming the speech adapter box. 

These cards are: 

— Analogue Card 

— Synthesizer Card 

— EPROM Card 

— Control Card 


Analogue Card 

On this card, the level of the recorded audio input signal is adjusted by an electronic potentiometer. 
Before the audio is sampled, frequencies higher than half the sampling frequency are removed by a 
switched capacitor filter of the type normally used for codecs. A 12-bit analogue-to-digital converter 
(ADC) produces the digital samples that are sent to the control card. An 8-bit digital-to-analogue 
converter (DAC) on the analogue card allows the sampled speech to be output. The audio input signal, 
the sampled speech and the synthesized speech are selected by an analogue multiplexer, filtered, 

and adjusted for volume before reproduction by a loudspeaker. 

The use of integrated electronic potentiometers and codec filters substantially reduces the number 

of components required while maintaining high performance. 


Synthesizer Card 


This card accommodates the PCF8200 voice synthesizer and a small amount of peripheral components 
and a socket for the MEA8000 voice synthesizer. 


EPROM Programmer Card 


This card allows four different types of EPROM (2716, 2732, 2732A and 2764) to be programmed 
under software control. All the hardware to generate the programming voltages and the programming 
waveforms are on this card. 


Control Card 
This card performs three functions: 


— 1EC 625/IEEE 488 interface 

— Control sequencer 

— Clock generator 

The IEC/IEEE interface is a simple talker/listener implementation with a HEF 4738 circuit. 

An FPLA control sequencer provides the handshake signals for IEC/IEEE interface and the chip 
enable signals for the rest of the system (the ADC, the DAC, the synthesizer and control circuits). 


The filter sampling frequency is generated with a software programmable PLL frequency synthesizer. 
The speech sampling frequency is derived from the filter sampling frequency by frequency division. 
Hence, the filter frequency cut-off and the sample rate of the ADC and the DAC are automatically 
linked. | 


The hardware includes all the necessary cables, adapter plug, loudspeaker, headphone and power supply. 
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Speech analysis/editing system | OM8210 


SOFTWARE DESCRIPTION 


The software for this speech coding system has been developed and arranged for optimum user 
convenience. There are eight modes available. | 


Each mode and each command in the mode is selected by single key entries. Commands that can 
destroy data have to be confirmed before they are executed. More than 100 commands are available. 
The modes are: 


Sample Mode Samples and digitizes the recorded speech, the amplitude can be checked and 
speech segments selected. The sampled speech is stored in a memory and can 
be displayed or made audible. 


Analysis Mode Generates speech parameters from samples. The analysis selects the voiced/ 
unvoiced sections, extracts the formants (5 for male and 4 for female), 
amplitude, and the pitch, and quantisizes the speech parameters. 


Parameter Speech parameters are displayed graphically on the VDU and can be edited to 
Edit Mode correct errors in the analysis, improve speech quality by altering contours, 
or amplitudes, concatenate sounds and optimize data rate by editing the frame 
duration. 
Code Mode Generates PCF 8200 code and permits the arrangement of utterences in the 


optimum order of application. This mode also generates the address map at the 
head of the EPROM. 


EPROM Mode Used to program/read EPROMS with data for the code memory also possible is 
a new check, bit check and verification commands. 


File Mode Stores speech parameters or codes on disc, can also assemble code speech segment 
from an already existing library. 

Media Mode For diskette initialization and making back-up copies. 

Option Mode Allows the system configuration to be read or changed. 


The software is supplied on two diskettes, one labelled ‘BOOT’ which wakes up the system and also 
contains the system library routines. The other diskette labelled ‘SPEECH’ contains the speech pro- 
gram, the disc initialization and the file handler programs. The ‘BOOT’ disc is not required during 
operation, giving a free disc drive with the system for a diskette to store speech parameter files. 


Computer System 


The following equipment is required to make a complete Hewlett Packard based editing system: 
— HP9816S-630 (optimum computer type) or HP9817 

— HP9121D (dual floppy disc) 

— Additional memory card for the HP9816S (512 K bytes total required) 


The following equipment is required to make a complete IBM based editing system: 
— IBM-PC or PC-XT or Philips P3100 

— Additional memory (512 K recommended) 

— Display graphics card (Hercules monochrome) 

— IEEE488 card (Tecmar Rev. D.) 


ORDERING INFORMATION 


Product name: Speech Analysis/Editing System 
Type number: OM8210 
Ordering code: 9337 561 50112 


The computer system should be purchased from your local agents. 
The OM8210 should be ordered through your local Philips/Signetics agent. 
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DEVELOPMENT DATA 


This data sheet contains advance information and 
specifications are subject to change without notice. 


PCB80C31 
PCB80C51 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


SINGLE-CHIP 8-BIT MICROCONTROLLER 


DESCRIPTION 


The PCB80C51 family of single-chip 8-bit microcontrollers is manufactured in an advanced CMOS 
process. The family consists of the following members: 


@ PCB80C31: ROM-less version of the PCB80C51 
@ PCB80C51: 4 K bytes mask-programmable ROM, 128 bytes RAM 


In the following, the generic term ‘“‘PCB80C51”’ is used to refer to both family members. 


The device provides hardware features, architectural enhancements and new instructions to function 
as a controller for applications requiring up to 64 K bytes of program memory and/or up to 64 K 
bytes of data storage. 


The PCB80C51 contains a non-volatile 4 K x 8 read-only program memory (not ROM-less version); a 
volatile 128 x 8 read/write data memory; 32 I/O lines; two 16-bit timer/event counters; a five-source, 
two-priority-level, nested interrupt structure; a serial 1/O port for either multi-processor communica- 
tions, |/O expansion, or full duplex UART; and on-chip oscillator and timing circuits. For systems 

that require extra capability, the PCB80C51 can be expanded using standard TTL compatible memories 
and logic. 


The PCB80C31/80C51 has two software selectable modes of reduced activity for further power 
reduction — Idle and Power Down. 

The Idle modes freezes the CPU while allowing the RAM, timers, serial port and interrupt system to 
continue functioning. 

The Power Down mode saves the RAM contents but freezes the oscillator causing all other chip 
functions to be inoperative. 


The device also functions as an arithmetic processor having facilities for both binary and BCD 
arithmetic plus bit-handling capabilities. The instruction set consists of 255 instructions; 44% one-byte, 
41% two-byte and 15% three-byte. With a 12 MHz crystal, 58% of the instructions are executed in 

1 ws and 40% in 2 ws. Multiply and divide instructions require 4 ws. Multiply, divide, subtract and 
compare are among the many instructions added to the standard PCB80C48 instruction set. 

Software development to be announced: PCB85C51 in piggy-back and 84 pin PLCC. 


Features 

@ 4K x8 ROM (80C51 only), 128 x 8 RAM @ 58% of instructions executed in 1 us; 

@ Four 8-bit ports, 32 I/O lines multiply and divide in 4 us; all others 

® Two 16-bit timer/event counters executed in 2 us (at 12 MHz clock) 

@ Full-duplex serial port @ Enhanced architecture with: 

@ External memory expandable to 128 K, external non-page-oriented-instructions 
ROM up to 64 K and/or external RAM up to 64 K direct addressing 

@ Boolean processing four 8-byte + 1 byte register banks 

® 218 bit-addressable locations stack depth up to 128-bytes 

@ On-chip oscillator multiply, divide, subtract and 

@ Five-source interrupt structure with two priority levels compare instructions. 


PACKAGE OUTLINES 


PCB80C31/51P: 40-lead DIL; plastic (SOT-129). 
PCB80C31/51WP: 44-lead PLCC; plastic, leaded-chip-carrier (SOT-187A). 
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Fig. 1 Block diagram. 
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DEVELOPMENT DATA 


This data sheet contains advance information and 
specifications are subject to change without notice. 


PCB80C39 
PCB80C 49 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


SINGLE-CHIP 8-BIT CMOS MICROCONTROLLER 


DESCRIPTION 


The PC80CXX family of single-chip 8-bit CMOS microcontrollers consists of: 

@ The PCB80C49 with resident mask programmed ROM. 

@ The PCB80C39 without resident program memory for use with external EPROM/ROM. 

All versions are pin and function compatible to their NMOS counter parts but with additional features 
and high performance. 


The PC80CXX family are designed to be efficient control processors as well as arithmetic processors. 
Their instruction set allows the user to directly set and reset individual I/O lines as well as test 
individual bits within the accumulator. A large variety of branch and table look-up instructions enable 
efficient implementation of standard logic functions. Code efficiency is high; over 70% of the 
instructions are single byte; all others are two byte. 


An on-chip 8-bit counter is provided, which can count either machine cycles (+ 32) or external events. 
The counter can be programmed to cause an interrupt to the processor. 

Program and data memories can be expanded using standard devices. Input/output capabilities can be 
expanded using standard devices. 

The family has low power consumption and in addition a power down mode is provided. 


FEATURES 

@ 8-bit CPU, ROM, RAM, I/O ina single 40-pin package 
@ PCB80C49: 2K x 8 ROM, 128 x 8 RAM 

@ Internal counter/timer 

@ Internal oscillator, clock driver 

@ Single-level interrupts: external and counter/timer 

@ 17 internal registers: accumulator, 16 addressable registers 
@ Over 90 instructions: 70% single byte 

@ All instructions: 1 or 2 cycles 

@ Easily expandable memory and |/O 

@ TTL compatible inputs and outputs 

@® Single 5 V supply 

@ Wide frequency operating range 

@ Low current consumption 


@ Also available with extended temperature range; 
PCF 80CXX = —40 °C to + 85 OC 


APPLICATIONS 


@ Peripheral interfaces and controllers 
@ Test and measurement instruments 
@ Sequencers 

@ Audio/video systems 

@ Environmental control systems 

@ Modems and data enciphering 


PACKAGE OUTLINES 


PCB/F80C39/C49P: 40-lead DIL; plastic (SOT-129). 
PCB80C39/C49WP: 44-lead plastic leaded chip-carrier (PLCC); SOT-187A. 
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FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


STATIC CMOS EEPROM (256 x 8 BIT) 


GENERAL DESCRIPTION 

The PCB8582 is a 2K-bit 5 V electrically erasable programmable read only memory (EEPROM) 
organized as 256 by 8 bits. It is designed in a floating gate CMOS technology. 

As data bytes are received and transmitted via the serial |? bus, an eight pin DIL package is sufficient. 
Up to eight PCB8582 devices may be connected to the [?C bus. 

Chip select is accomplished by three address inputs. 


Features 

Non-volatile storage of 2i-bit organized as 256 x 8 
Only one power supply required (5 V) 

On chip voitage multiplier for erase/write 

Serial input/output bus (17 C) 

Automatic word address incrementing 

Low power consumption 

One point erase/write timer 

Power on reset 

10 000 erase/write cycles per byte 

10 years non-volatile data retention 

Infinite number of read cycles 

Pin and address compatible to PCF 8570, PCF8571 and PCD8572 <—-- 


PACKAGE OUTLINE 
PCB8582P: 8-lead DIL; plastic (SOT-97A). 
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PCF 2100 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


LCD DUPLEX DRIVER 


GENERAL DESCRIPTION 


The PCF 2100 is a single chip, silicon gate CMOS circuit designed to drive an LCD (Liquid Crystal 
Display) with up to 40 segments in a duplex manner; specially for low voltage applications. A three- 
line bus structure enables serial data transfer with microcontrollers. All inputs are CMOS/NMOS 


compatible. 

Features 

@ 40 LCD-segment drive capability @ Serial data input 

® Supply voltage 2,25 to 6,5 V @ CBUS control 

@ Low current consumption ® One-point built-in oscillator 


@ Expansion possibility 
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Fig. 1 Block diagram. 


PACKAGE OUTLINES 


PCF2100P: 28-lead DIL; plastic (SOT-117D). 
PCF2100T: 28-lead mini-pack; plastic (SO-28; SOT-136A). 
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PCF2100 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage with respect to Vss VDD —0,3to8 V 
Voltage on any pin Vn Vss —0,3 to Vpp + 0,3 V 
Operating ambient temperature range Tamb —40 to +85 °C 
Storage temperature range Tstg —55 to+ 125 °C 
HANDLING 


Inputs and outputs are protected against electrostatic charge in normal handling. However, to be 
totally safe, it is desirable to take normal precautions appropriate to handling MOS devices (see 
‘Handling MOS devices’). 


CHARACTERISTICS 


Vpp = 2,25 to 6,5 V; Vss = 0 V; Tamb = —40 to + 85 OC; Ro = 1 MQ; Cy = 680 pF; unless otherwise 
specified 


ee ee 


Supply current no external load 


Supply current no external load; 


Display frequency see Fig. 8; T = 680 us 
D.C. component 

of LCD drive with respect to Vsx 
Load on each segment 

driver 
Load on each backplane 

driver 


Input voltage HIGH 
Input voltage LOW 


see Fig. 9 


Rise time 
Vpp to Vsx max. load 


Inputs CLB, DATA, DLEN | see note on next page 
Rise and fall times see Fig. 2 
CLB pulse width HIGH see Fig. 2 
CLB pulse width LOW see Fig. 2 
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FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


LCD DUPLEX DRIVER 


GENERAL DESCRIPTION 


The PCF 2110 is a single chip, silicon gate CMOS circuit designed to drive 2 LEDs (Light Emitting 
Diodes) and an LCD (Liquid Crystal Display) with up to 60 segments in a duplex manner; specially 

for low voltage applications. A three-line bus structure enables serial data transfer with microcontrollers. 
All inputs are CMOS/NMOS compatible. 


Features 

@ 60 LCD-segment drive capability @ Serial data input 

@ Two LED-driver outputs @® CBUS control 

@® Supply voltage 2,25 to 6,5 V @ One-point built-in oscillator 
@ Low current consumption @ Expansion possibility 
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Fig. 1 Block diagram. 


PACKAGE OUTLINES 


PCF2110P: 40-lead DIL; plastic (SOT-129). 
PCF2110T: 40-lead mini-pack; plastic (VSO-40; SOT-158A). 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage with respect to Vss Vpp 


Voltage on any pin 


Operating ambient temperature range 


Storage temperature range 


HANDLING 


—03to8 V 
Vn Veg —0,3 to Vpp + 0,3 V 
Teta —65 to+ 125 OC 


Inputs and outputs are protected against electrostatic charge in normal handling. However, to be totally 
safe, it is desirable to take normal precautions appropriate to handling MOS devices (see ‘Handling 


MOS devices’). 


CHARACTERISTICS 


Vpp = 2,25 to 6,5 V; Vss = 0 V; Tamb = —40 to + 85 °C; Ro = 1 MQ; Co = 680 pF; unless otherwise 


specified 


a oe 


Supply current 
Supply current 


Display frequency 


D.C. component 
_ of LCD drive 


Load on each segment 
driver 


Load on each backplane 
driver 


Input voltage HIGH 
Input voltage LOW 


Rise time 
Vpp to Vsx 
LED outputs $31, $32 


Output resistance 
Drain voltage 
Drain current 


Total power dissipation 


Inputs CLB, DATA, DLEN 


Input capacitance 


Rise and fall times 
CLB pulse width HIGH 
CLB pulse width LOW 
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no external load 


no external load; 


see Fig. 9; T = 680 us Hz 
with respect to Vsx mV 
MQ2 
pF 
M&2 
nF 
V 
see Fig. 10 
V 
max. load Es 
Vop=3V; 
Tamb = 25 °C 
Vo = 0,2 V; see Fig. 4 | Rout Q2 
N-channel OFF VLED V 
maximum value li EDmax mA 
seé note on next page 
for SOT-129 package CIN pF 
for SOT-158A package | Cjjy pF 
see Fig. 2 ty, tf Ms 
see Fig. 2 tWH MS 
see Fig. 2 tWL Ms 


PCF 2111 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


LCD DUPLEX DRIVER 


GENERAL DESCRIPTION 


The PCF 2111 is a single chip, silicon gate CMOS circuit designed to drive an LCD (Liquid Crystal 
Display) with up to 64 segments in a duplex manner; specially for low voltage applications. A three-line 
bus structure enables serial data transfer with microcontrollers. All inputs are CMOS/NMOS compatible. 


Features 


@ 64 LCD-segment drive capability 
@ Supply voltage 2,25 to 6,5 V 

@ Low current consumption 

@ Serial data input 

@ CBUS control 

® One-point built-in oscillator 

@ Expansion possiblity 
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Fig. 1 Block diagram. 


PACKAGE OUTLINES 


PCF2111P: 40-lead DIL; plastic (SOT-129). 
PCF2111T: 40-lead mini-pack; plastic (VSO-40; SOT-158A). 
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PCF 211 
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RATINGS | 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage with respect to Veco Vpp —-0,3to8 V 
Voltage on any pin | Vi Vss —0,3 to Vpp + 0,3 V 
Operating ambient temperature range Tamb —40 to+ 85 °C 
Storage temperature range | T stg —55 to +125 °C 


HANDLING 


Inputs and outputs are protected against electrostatic charge in normal handling. However, to be 
totally safe, it is desirable to take normal precautions appropriate to handling MOS devices (see 
‘Handling MOS devices’). 


CHARACTERISTICS 


Vop = 2,25 to 6,5 V; Ves = OV; Tamb = ~40 to + 85 PC; Ro = 1 MQ; Cy = 680 pF; unless otherwise 
specified 


WOE NEPA AH OE HE AE RANMA Sa OPO ET ESAT TAR UNNI RARM ARIE SO HPN CRANES REARS DR EST 


parameter condition 


NESEATON ESTED EAD SECS ESN, SEEDS DY I SIRI ETA TEEN OAH IMEEM ate PLR ROR SMETE RIN 9 UCR NEO REMERON APMED, WRAP BILE ME EN 


no external load 


Supply current 50 | BA 
Supply current no external load; | 
Tamb = -~25 to + 85 OC 30 | uA 
Display frequency see Fig. 8; T = 680 us 100 =| Hz | 
D.C. component 
of LCD drive | with respect to Vex _ ;mvV | 
Load on each segment -- | 10 MQ. | 
driver ~~ ioe 1500 =| pF 
Load on each backplane — ~ 4 | Ma | 
driver — | | 5 ; nF | 
Input voltage HIGH Vin 2 — | - /V 
see Fig. 9 | 
Input voltage LOW VIL < — 06. |V 
Rise time — | 
Vepp to Vsx max. load tr = 20 = | MS 
Inputs CLB, DATA, DLEN | see note on next page ! 
Input capacitance for SOT-129 package Cin — _ | 10 pF 
for SOT-158A package | Cijy 7 _ 5 | pF 
Rise and fall times see Fig. 2 ty, te a = | 10 MS 
CLB pulse width HIGH see Fig. 2 TWH 1 _ — | us 
CLB pulse width LOW see Fig. 2 | 9 _ — | us 


July 1984 


PCF2112 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


LCD DRIVER 


GENERAL DESCRIPTION 


The PCF2112 is a single chip, silicon gate CMOS circuit designed to drive an LCD (Liquid Crystal 
Display) with up to 32 segments in direct drive; specially for low voltage applications. A three-line bus 
structure enables serial data transfer with microcontrollers. All inputs are CMOS/NMOS compatible. 


Features 


32 LCD-segment drive capability. 
Supply voltage 2,25 to 6,5 V. 
Low current consumption. 

Serial data input. 

CBUS control. 

One-point built-in oscillator. 
Expansion possibility. 
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Fig. 1 Block diagram. 


PACKAGE OUTLINES 


PCF2112P : 40-lead DIL; plastic (SOT-129). 
PCF2112T: 40-lead mini-pack; plastic (VSO-40; SOT- 158A), 
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PCF 2112 


RATINGS» 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage with respect to Vss VDD —0,3to8 V 
Voltage on any pin | Vn Vss—0,3 to Vpp + 0,3 V 
Operating ambient temperature range | Tamb —40 to +85 °C 
Storage temperature range T stg —55 to+ 125 OC 
HANDLING 


Inputs and outputs are protected against electrostatic charge in normal handling. However, to be 
totally safe, it is desirable to take normal precautions appropriate to handling MOS devices (see 
‘Handling MOS devices’). 


CHARACTERISTICS 
Vpop = 2,25 to 6,5 V; Vss = 0 V; Tamb = —40 to + 85 OC; Ryo = 1 MQ; Cy = 1,5 nF; unless otherwise 


specified. 


no external load 


parameter 


Supply current 


Supply current no external load; 
Tamb = —25 to +85 OC 


Display frequency T=1,5 ms 


Output resistance 
of each segment 


Output resistance 
of backplane 


Input voltage HIGH 
Input voltage LOW 


Inputs CLB,DATA,DLEN see note on next page 


Input capacitance | for SOT-129 package 
for SOT-158A package 


Rise and fall times see Fig. 2 
CLB pulse width HIGH see Fig. 2 
CLB pulse width LOW see Fig. 2 
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DEVELOPMENT DATA 
This data sheet contains advance information and , PC F8 200 


specifications are subject to change without notice. 


VOICE SYNTHESIZER 


GENERAL DESCRIPTION 


The PCF8200 is a CMOS integrated circuit for generating good quality speech from digital code with 

a programmable bit rate. The circuit is primarily intended for applications in microprocessor controlled 
systems, where the speech code is stored separately. 

Applications include automotive, telephony, personal computers, annunciators, aids for the handicapped, 
and general industrial devices. 


Features 

@ Male and female speech with good quality 

@ Speech-band from 0 to 5 kHz 

@ Bit-rate between 455 bits/second and 4545 bits/second 

@ Programmable frame duration 

@ Programmable speaking speed 

® CMOS technology 

@ Operating temperature range —40 to + 85 °C 

@ Single 5 V supply with low power consumption and power-down stand-by mode 

@ Interfaces easily with most popular microcomputers and microprocessors through 8 bit parallel 


bus or I?C bus 

Software readable status word (parallel bus or I7C bus) 
@ BUSY-signal and REQN-signal hardware readable 

@ Internal low-pass filter and 11-bit D/A converter 


QUICK REFERENCE DATA 


parameter symbol min. typ. max. unit 
Supply voltage VpD — 5 — V 
Supply current IDD — 10 t.b.f. mA 
Supply current (stand-by) IDD(SB) — 200 — LA 
Inputs 

Input voltage VIH 2,0 — VDD V 
Input voltage VIL 0 — 0,8 V 
Input capacitance C _ 7 — pF 


Outputs (D5 to D7) 


Output voltage high VOH 3,5 — VDD V 
Output voltage low VOL 0 - 0,4 V 
Load capacitance Ch — — 80 pF 
Operating ambient 

temperature range Tamb —40 _ + 85 SC 


PACKAGE OUTLINE 
24-lead DIL; plastic (SOT-101A). 
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Fig. 1 Block diagram. 
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Voice synthesizer P C F8200 


PINNING 
1 VDD-A supply 
2 VREF supply 
3 OUT output 
4 Vss-a supply 
5 NC not connected 
6 TEST input 
7 OSCI input 
8 OSCO output 
9 SERN/PAR input 
10 REQN output 
11 BUSY output 
12 Vss.p supply 
13 CEN input 
14 RN/W input 
15 WN input 
16 SDA/D7 input/output 
17. SCL/D6 input/output 
18 D5 input/output 
19 D4 input 
aq 20 D3 input 
» 21 D2 input 
QO 22 Dt input 
E 23 DO input 
= 24 Vpp-p supply 
a. 
ir Fig. 2 Pinning diagram. 
uJ 
> 
ray RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage* VDD min. —0,3 max. 7,5 V 
Input voltage* Vv) min. —0,3 max. 7,5 V 
Output voltage* Vo min. —0,3 max. 7,5V 
Operating ambient temperature range Tamb —40 to+ 85 °C 
Storage temperature range Tstg —55 to+ 125 °C 


* Any pin with respect to Vss. 
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PCF8200 


FUNCTIONAL DESCRIPTION 


The synthesizer has been designed for a vocal tract modelling technique of voice synthesis. An excitation 
signal is fed to a series of resonators. Each resonator simulates one of the formants in the original speech. 
[t is controlled by two parameters, one for the resonant frequency and one for the bandwidth. Five 
formants are needed for male speech and four for female speech. The output of this system is defined by 
the excitation signal, the amplitude values and the resonator settings. By periodic updating of all! para- 
meters very high quality speech can be produced. . 


OPERATION 


Speech characteristics change quite slowly, therefore the control parameters for the speech synthesizer 
can be adequately updated every few tens of milliseconds with interpolation during the interval to ensure 
a smooth changeover from one parameter value to the next. In the PCF8200 the standard-frame duration 
can be set to 8,8 , 10,4, 12,8 or 17,6 milliseconds with the speed-option, speaking speed, in the command- 


register. 
The duration of each individual speech frame is programmable to be 1, 2, 3 or 5 times the standard-frame 
duration. 
10 01 00 11 FS1, FSO 
00 8,8 10,4 12,8 17,6 ms 
01 17,6 20,8 25,6 35,2 ms 
10 26,4 31,2 38,4 52,8 ms 
11 44,0 52,0 64,0 88,0 ms 
FD1, FDO 


Table 1. Frame duration as a function of speed-option (FS1, FSO) and frame-duration (FD1, FDO). 


The excitation signal is a random noise source for unvoiced sounds and a programmable pulse generator 
for voiced sounds, Both sources have an amplitude modulator which is updated 8 times in one speech- 
frame by linear interpolation. The pitch is updated every 1/8 of a standard frame. 


The excitation signal is filtered with a five formant filter for male speech and a four formant filter for 
female speech. The formant filter is a cascade of all second-order sections. The control parameters, formant- 
frequency and formant-bandwidth, are updated eight times per speech frame by linear interpolation. 

A block diagram of the formant synthesizer is shown in Fig. 3. 


The filter output is upsampled to 80 kHz and filtered with a digital low-pass filter. Before the signal is 
digital to analogue converted (DAC), with an 11-bit switched capacitor DAC, the signal is multiplied 
with a DAC-amplitude factor. The use of a digital filter means that no external audio filtering is required 
for low-medium applications and minimal filtering is required for those applications requiring very high 
quality speech. 
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Fig. 3 Block diagram of formant synthesizer. 
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DEVELOPMENT DATA 


Voice synthesizer PC F8200 


DATA FORMAT 
Three types of format are used for data transfer to the synthesizer. 


DAC-amplitude factor 


The DAC-amplitude factor is one byte, which is used to optimize the digital speech signal to the 11-bit 
DAC. It is the first byte after a STOP or a BADSTOP or Vpp on. Table 2 indicates the amplitude factor. 


byte factor dB 
01110000 3,5 10,88 
10110000 3,25 10,24 
00110000 3,0 9,54 
11010000 2,75 8,97 
01010000 2,5 7,96 
- 10010000 2,25 7,04 
00010000 2,0 6,02 
11100000 1,75 4,86 
01100000 1,5 3,52 
10100000 1,25 1,94 
00100000 1,0 0,00 
11000000 0,75 —2,50 
01000000 0,5 —6,02 
10000000 0,25 —12,04 
00000000 0,0 
11110000 HEX code FO and is not allowed as a DAC amplitude 


Table 2 DAC amplitude factor. 


Start pitch 


The second byte after a STOP or BADSTOP, or Vpp on is the start pitch. It is a one byte start value 
for the on-chip pitch-period generator. 


Frame Data 


The frame data is a five byte block which contains the filter and source information: 


pitch increment/decrement value 5 bits 
amplitude 4 bits 
frame duration 2 bits 
frequency of 1st formant 5 bits 
frequency of 2nd formant 5 bits 
frequency of 3rd formant 3 bits 
frequency of 4th formant 3 bits 
frequency of 5th formant 1 bit 

bandwidth of 1st formant 3 bits 
bandwidth of 2nd formant 3 bits 
bandwidth of 3rd formant 2 bits 
bandwidth of 4th formant 2 bits 
bandwidth of 5th formant 2 bits 


40 bits = 5 bytes 
The frame-data bits are organized as shown in Fig. 4. 
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PCF8200 


es Laem 
byte 1 ie F5 B3 -_ ee 
nee (Saeaewie ES OTN ree ane Eas 


esate lech ta mown lee ects 


byte 3 | FDO S. 
ite = the 


bes; ee a 


7280617 


[t is not allowed to set byte 0 to the hexadecimal value EO. 


_ Fig. 4 Format of frame-date. 


CONTROL FORMAT 
Command Write 


A command write consists of two bytes, and it may occur before a data block. The four bits which can 
be written are shown in Fig. 5. 


D7 . e DO 


Ee re ae Re eee seeien ne meee eee 
byte 0 3 1 1 0 0 0 0 0 =_— "EO" 
eee cee LPR iesTen Lennon 
a a as ale 
 pyte 1 | 0 Q STOP MN/F 
Soe SS a eh eee it, Bias 


7Z80618 


Fig. 5 Control write: first byte fixed, second byte control. 


FSO, FS1 speed option 


FS] FSO speech standard-frame 
speed duration 

0 0 100% 12,8 ms 

0 1 123% 10,4 ms 

1 0 145% 8,8 ms 

1 1 73% 17,6 ms 


MN/F, male/female option 


MN/F =O male quantization table 
= 1 female quantization table 


STOP 


STOP = 1 stop; repeat last complete frame with amplitude = 0 
(no excitation signal) 
= 0 if the frame data is not sent within the duration of a half 
frame, there will be a BADSTOP: 


1. REQN = 1STOP=0 
2. Repeat last frame with amplitude = 0 
3. BUSY =0 
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DEVELOPMENT DATA 


Voice synthesizer | PCF820 O 


Status Read 


Three status bits can be read out at any time without a preceding byte (EQ). 
This is shown in Fig. 6. 


D7 DO 
REQN BUSY. STOP x x x x x 


7280619 


Fig. 6 Status read. 


REON = 1. No data required 
= Q Synthesizer requesting for new data 
BUSY = 1 Busy (an utterance is pronounced) 
= 0 Idle, REQN will set to 1; the synthesizer is in STOP or BADSTOP mode 


STOP The STOP bit is the same as the stop bit written to the 
synthesizer during a command write. 
STOP = 1, BUSY = 0 stopped by the user. | 
STOP = 0, BUSY = 0 BADSTOP because the data was not sent in time. 


After initial power-up the status/command register is set to the following status: 
FSO, FS1 = 0 Standard-frame duration of 12,8 ms 


MN/F = 0 Male quantization table 
STOP = 1 

BUSY = 0 Idle 

REQN = 1 No data required 


INTERFACE PROTOCOL 


Data can be written to the synthesizer when REQN = 0 or, when REQN = 1 and BUSY = 0. Figure 7 
shows the interface protocol of the synthesizer. 


In parallel mode the synthesizer is activated by sending the DAC-amplitude factor. In serial mode the 
DAC-amplitude factor can be sent as soon as the synthesizer is powered-up. 


The |?C transmitter/receiver will then acknowledge. When the request for the pitch-byte occurs the 
byte must be provided within the duration of a half standard frame. If the byte is not provided in time 
a BADSTOP will be generated. 

During each data write operation, the status bit REON will be set to ‘1’. 

Within a frame data block, it disappears within a few microseconds, asking for the next byte of that 
block. If the bytes of frame data are not provided within the time-duration of a half frame, a BADSTOP 
will be generated. 


i?C ADDRESS 
On chip there is a |?C slave receiver/transmitter with the address: 


76543210 
0010000 R/W 
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POWER UP | a oe HF | | 

The synthesizer will be set to power-up. on a parallel-write sequence. 

PAR-mode: The input-latches are active so they can receive the first byte 

SER-mode: The I*C transmitter/receiver will not acknowledge until the synthesizer has powered- 


up. To power up the synthesizer a parallel write sequence (Fig. 9) must be made to 
the synthesizer by using external logic for the control lines; at least one line must be 
toggled, CEN, while WN = 0 and RN/W = 1. 

The synthesizer can be set to permanent power-up by hard- wired contro! pins 

(CEN = 0, RN/W.= =1, WN 0). 


POWER DOWN MODE. 


When BUSY = 0 the synthesizer will be set to power- -down. In the power- -down mode the status/command 
register will be retained. | 

In power-down mode the clock oscillator i is switched off. After initial Vpp the synthesizer is in power- 
down mode. : Vi ee : 


SERN/PAR 
SERN/PAR is hard wired to Vo0« or ss 


HANDLING a 
All inputs and outputs are protected against electrostatic charge under normal handling conditions. 
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Voice synthesizer PCF82 OO 


DEVELOPMENT DATA 


CHARACTERISTICS 


Tamb = —45 to + 85 °C; supply voltage (Vpp to Vss) = 4,5 V to 5,5 V with respect to Voc, otherwise 
specified 


parameter 


Supply 
Supply voltage 


VDD 


Supply current IDD — 10 — mA 
Standby current IDD(SB) _ 200 — LA 
Inputs 
CEN, RN/W, WN, OSCI 
Input voltage HIGH VIH 2,0 — VppD V 
Input voltage LOW VIL 0 — 0,8 V 
Input leakage current 

Vin =0to 5,5 V lip —10 _ 10 MA 
Rise and fall times (note 2) trf — — 50 ns 
Input capacitance C, — — 7 pF 


PARALLEL MODE 
Input Characteristics 


(DO to D7) 
Input voltage HIGH VIH 2,0 sas VppD V 
Input voltage LOW VIL 0 — 0,8 V 
Input leakage current 

(Vin =O0to5,5V, 

output off) liR —10 — 10 LA 
Input capacitance C| — — 7 pF 


Output Characteristics 
(D5 to D7 only) 


Output voltage HIGH 


(loy = —100 uA) VOH 3,5 — VppD V 
Output voltage LOW 

(lop = 3,2 mA) VOL 0 — 0,4 V 
Load capacitance Cr ee = 80 pF 
Rise and fall times (note 3) tre — = 50 ns 
SERIAL MODE 


Input Characteristics 

(SDA and SDL) 
Input voltage HIGH VIH 3,0 — VppD V 
Input voltage LOW VIL 0 — 1,5 V 
Input leakage current 

(Vin =O0to 5,5 V, 

output off) liR —10 — 10 LA 
Input capacitance Cy — — 10 pF 
Output Characteristics 

(SDA only, open drain) 


Output voltage LOW 
(lop = 3 mA) VOL 0 — 0,4 V 
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PCF8200 : 


ee 


OSCILLATOR 
Crystal frequency 


_ VREF 
Reference voltage 


Input leakage current 


Outputs 
REQN, BUSY 
Output voltage HIGH 
(loH = 100 vA) 
Output voltage LOW 
(lo, = 3,2 mA) 
Load capacitance 
Rise and fall times (note 3) 
OUT 


Output voltage 
Minimum external load 


0,66 x VREF 1,34 x Veer 
600 — — 


Timing characteristics 
(note 1) (Figs 8 and 9) 


Write enable 

Data set-up for write 

Data hold for write 

Read enable 

Data delay for read (note 2) 

Data floating for read 
(note 2) 

Control set-up 

Control hold 

REO new (new byte of the 
same speech frame) 

REO Valid 

REQ Hold 


250 t.b.f. 


NOTES TO THE CHARACTERISTICS 


1. Timing reference level is 1,5 V; supply 5 V + 10%; temperature range of —40 °C to 85 °C. 

2. Levels greater than 2 V for a ‘1’ or less than 0,8 V for a ‘0’ are reached with a load of one TTL 
input and 50 pF. 

3. Rise and fall times between 0,6 V and 2,2 V levels. 
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DEVELOPMENT DATA 


Voice synthesizer 


DAC 
AMPLITUDE 


FACTOR 


; PITCH 


SEND no 
CONTROL 
CONTROL 

BYTE 


COMMAND 
SICe 7280620 


Fig. 7 Interface protocol. 


PCF8200 
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PCF8200 


Timing diagrams 

The control signals CE, R/W and W have been specified to enable easy interface to most microprocessors 
and microcomputers. For instance with connection to an MAB8048 microcomputer the R/W and W 
inputs can be used as the RD and WR strobe inputs. 


RW READ IE ee f: 


7280541 


Typical connection of control signals. 


trp 
CE 
CE used 
as strobe tes tcH 
W —_ ‘0’ n 
R/W 
R/W - 
R/W used as 
read strobe tes tcH 
CE = 0’ 7” 
W 


‘DF | 


7Z80542 
Fig. 8 Read timing. 
CE 
CE used 
as strobe «tos > =<—toH 
W _ 0’ 
R/W 
tcs > TCH 
W used | Ryw 
as write 
strobe — 
CE ='0’ W 
aa = 
pa CT 
<-tpry> 
data J TN 
write REQ t 
RN ss 
7280621 


Fig. 9 Write timing. 
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Voice synthesizer | | : . | a | | PCF8200 


MICROPROCESSOR | CEN,RN/W,WN OUTE——> 


7280623 ; SYNTHESIZER 


Fig. 10 Typical application configuration with parallel interface. 


ADDRESS 


MICROPROCESSOR : OUT;}—--> 


DEVELOPMENT DATA 


7280622 = | SYNTHESIZER 


Fig. 11 Typical application configuration with series interface. 


56 kQ 


270 


a 
7 


PCF 8200 
SYNTHESIZER 


(peak) 


March 1985 91 


PCF8200 


PCF8200 PCF8200 


TTL 
clock 7280625 


Fig. 13 Oscillator clock configurations. 
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DEVELOPMENT DATA er 
ones sheet ser ene ee and lee LG PC F84CXX 
specifications are subject to change without notice. BUS) ; F AM ILY 


"sini Vc mc Sms ania enh est ei ts 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


SINGLE-CHIP 8-BIT MICROCONTROLLER 


DESCRIPTION 

The PCF84CXX family of microcontrollers is manufactured in CMOS technology. The family consists of 
the following devices: 

@ PCF84C00 — 256 RAM bytes, external program memory 

@ PCF84C20 — 2 K ROM/64 RAM bytes 

@ PCF84C40 — 4 K ROM/128 RAM bytes 

1/O port lines, one serial 1/O line, one single-level vectored interrupt, an 8-bit timer event counter and 
on-board clock oscillator and clock circuits. 

This microcontroller family is an efficient controller as well as an arithmetic processor. The instruction 
set is based on that of the MAB8048 and is pin- and instruction set compatible with the MAB8400 family. 
The microcontrollers have extensive bit handling abilities and facilities for both binary and BCD 
arithmetic. | 

For detailed information see the ‘User manual Single chip micrecomputer”’. 


Features 

@ 8-bit CPU, ROM, RAM, I/O ina single 28-lead DIL or SO package 

@ 2K or 4K ROM bytes plus a ROM-less version 

® 64 or 128 RAM bytes 

@ 20 quasi-bidirectional I/O port lines 

@ Two test inputs: one of which is also the external interrupt input 

@ Single-level vectored interrupts: external, timer/event counter, serial 1/O 
@ Serial 1/O which can be used in single or multi-master systerns 


(serial 1/O data via an existing port line and clock via a dedicated line) 
8-bit programmable timer/event counter 

Clock frequency 100 kHz to 10 MHz 

Over 80 instructions (based on MAB8048) all of 1 or 2 cycles 

Single supply voltage from 2,5 V to 5,5 V 

STOP and IDLE mode 

Power-on-reset circuit and low supply voltage detection 

Operating temperature range: —40 to + 85 °C 


PACKAGE OUTLINES 


PCF84C20/40P : 28-lead DIL; plastic (SOT-117D). 
PCF84C20/40D : 28-lead DIL; ceramic (CERDIP) (SOT-135A). 
PCF84C20/40T : 28-lead mini-pack; plastic (SO-28; SOT-136A). 


PCF84COOB =: 28-lead ‘Piggy-back’ package (with up to 28-pin EPROM on top). 
PCF84COOWP _ : : 68-lead plastic leaded chip-carrier (PLCC) (SOT-188A). ae oe 
PCF84COOT : 66-lead mini-pack; plastic (VSO-56; SOT-190). 
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PCF84CXX 
FAMILY 


SERIAL DATA/P93 


(pin 2) P17-P10 Po7—Poo 


PORT 1 
BUFFER 


SCLK 
(pin 3) 


RESIDENT ROM 


P22—P20 
(pins 1,27, 26) 


CLOCK DATA PORT 2 
BUFFER 

PORT 2 

LATCH 


2K BYTES 
4K BYTES 


PORT O 
BUFFER 


PORT 0 
LATCH 


MEMORY 
BANK 


FLIPFLOPS 


SERIAL TIMER/ HIGHER PROGRAM 
INPUT / EVENT PROGRAM STATUS 
OUTPUT COUNTER COUNTER 


WORD 


INTERFACE (8) (5) 


INTERNAL * 
CLOCK 
FREQ. TEST 1 
+ 30 


RAM 
PROGRAM wore 
COUNTER REGISTER 


INSTRUCTION 
REGISTER 
& 
DECODER 


ARITHMETIC 
LOGIC UNIT 


moonodmo 


pee (VARIABLE LENGTH) 
«— INT/TO 

OPTIONAL SECOND 
rest 


TIMER 
+— FLAG 
eee kas DATA STORE 
4— ACC 
ACC BIT | 
TEST 


RESIDENT RAM ARRAY 


t 
Powe? V. external 
SUPPLY SS : DECIMAL 
t t 
—" GND interrup ADJUST 


CONTROL & TIMING 
RESET XTAL1 XTAL2 


INT/TO 


INTERRUPT INITIALIZE OSCILLATOR 


XTAL 7297336 


Fig. 1 Block diagram; PCF84CXX. 


pare 
| 
| 
| CLK 
qbeen 
i [oe 
i HALT 
le 
(a) (b) 
Fig. 1a Replacement of dotted part Fig. 1b Replacement of dotted part 
in Fig. 1, for the PCF8400WP in Fig. 1, for the PCF84CO0B 
bond-out version. ‘Piggy-back’ version. 
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eS 
Gs PCF 
LiGe PCF8570 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 
256 x 8-BIT STATIC RAM 


GENERAL DESCRIPTION 

The PCF8570 is a low power 2048-bit static CMOS RAM organized as 256 words by 8-bits. Addresses 
and data are transferred serially via a two-line bidirectional bus (17C). The built-in word address register 
is incremented automatically after each written or read data byte. Three address pins AO, A1, A2 are 
used for programming the hardware address, allowing the use of up to eight devices connected to the 
bus without additional hardware. 


Features 


® Operating supply voltage 25Vto6V @ Serial input/output bus (1*C) 
@ Low data retention voltage min. 1,0 V @ Address by 3 hardware address pins 
@ Low standby current max. 15 uA @ Automatic word address incrementing 
@ Power saving mode typ. 50 nA @ 8-lead DIL package 
Applications 
@ Telephony RAM expansion for stored numbers in repertory dialling 
(e.g. PCD3343 applications) 
@ Radio and television channel presets 
@ Video cassette recorder 
@ General purpose RAM expansion for the microcontroller families MAB8400 


and PCF84C00 


eee ADDRESS 
MEMORY 
ROW 
REGISTER SELECT CELL 
ARRAY 
AO 


Al 
A2 
SCL 2 2 
INPUT feel l<C COLUMN 
MULTIPLEXER 
SDA FILTER BUS CONTROL SELECT 
SHIFT arr 
R/W 
R 


7Z290775.1 


Fig. 1 Block diagram. 


PACKAGE OUTLINES 


PCF8570P: 8-lead DIL; plastic (SOT-97A). 
PCF8570T: 8-lead mini-pack plastic (SO-8L; SOT-176). 
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PCF8570 


PINNING 
1 to 3 AO to A2 address inputs — 
4 Vss negative supply 
6 SCL serial clock tine | 7 
7 TEST test input for test speed-up; must be connected to Vsg when not in use 
(power saving mode, see Figs 14 and 15) 
8 VoD positive supply 
Ao [1 | [8] Yop 
Al | 2| TEST 
eee PCF8570 ae 
Vs 4 | 15 | SDA 
| '7287034.A 
Fig. 2 Pinning diagram. 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage range (pin 8) | VoD —0,8 to+8,0 V 
Voltage range on any input VI —0,8 to Vpp + 0,8 V 
D.C. input current (any input) #1 max. 10 mA 
_ D.C. output current (any output) tlo max. 10 mA 
Supply current (pin4orpin8) | tIpp:lgg max. 50 mA 
Power dissipation per package Prot max. 300 mW 
Power dissipation per output P max. 50 mW 
Storage temperature range Tstg —65 to+ 150 °C 
Operating ambient temperature range Tamb —40 to+ 85 °C 
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PCF8571 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


128 x 8-BIT STATIC RAM 


GENERAL DESCRIPTION 


The PCF8571 is a low power 1024-bit static CMOS RAM organized as 128 words by 8-bits. Addresses 
and data are transferred serially via a two-line bidirectional bus (17C). The built-in word address register 
is incremented automatically after each written or read data byte. Three address pins AO, Al, A2 are 
used for programming the hardware address, allowing the use of up to eight devices connected to the 
bus without additional hardware. 


Features 
® Operating supply voltage 25Vto6bBV @® Serial input/output bus (12C) 
@ Low data retention voltage min. 1,0 V @ Address by 3 hardware address pins 
@ Low standby current max. 5 uA @ Automatic word address incrementing 
@ Power saving mode typ. 50 nA @ 8-lead DIL package 
Applications 
® Telephony RAM expansion for stored numbers in repertory dialling 
(e.g. PCD3340 applications) 
@ Radio and television channel presets 
@ Video cassette recorder 
@ General purpose RAM expansion for the microcomputer families MAB8400 


and PCF84C00 


WORD 
PCF8571 ADDRESS MEMORY 
REGISTER SE LEeE CELE 
ARRAY 
AO 
Al 
A2 
SEL : 2 
} INPUT a I2¢ COLUMN | 
MULTIPLEXER 
Shia FILTER BUS CONTROL SELECT 
SHIFT — 
R/W 
REGISTER reins 
VoD 
Vgg | 
TEST 


7Z288371.2 


Fig. 1 Block diagram. 


PACKAGE OUTLINES 


PCF8571P : 8-lead DIL; plastic (SOT-97A). 
PCF8571T : 8-lead mini-pack (SO-8L; SOT-176). 
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PCF8571 


PINNING 
1to3 AO to A2 address inputs 
4 Vss negative supply 
5 DA serial data line 
6 ce serial clock line oD: 
7 TEST test input for test speed-up; must be connected to Vss when not in use 
(power saving mode, see Fig. 14 and 15) 

8 Vpp positive supply - 

AO 

Al 

PCF8571 
A2 
Vsg | 4 | 
7287034.1 
Fig. 2 Pinning diagram. 

RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage range (pin 8) Vpp —0,8to+80 V 
Voltage range on any input Vi —0,8 to Vpp+0,8 V 
D.C. input current (any input) + |) max. 10 mA 
D.C. output current (any output) tlo max. 10 mA 
Supply current (pin 4 or pin 8) +Ipp:lss max, 50 mA 
Power dissipation per package Prot max. 300 mW 
Power dissipation per output P max. 50 mW 
Storage temperature range T stg —65 to+ 150 OC 
Operating temperature range Tamb —40 to + 85 PC 
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PCF8573 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


CLOCK/CALENDAR WITH SERIAL 1I/O 


GENERAL DESCRIPTION 


The PCF8573 is a low threshold, monolithic CMOS circuit that functions as a real time clock/calendar 
in the Inter IC (I1?C) bus-oriented microcomputer systems. The device includes an addressable time 
counter and an addressable alarm register, both for minutes, hours, days and months. Three special 
control/status flags, COMP, POWF and NODA, are also available. Information is transferred serially via 
a two line bidirectional bus (1?C). Back-up for the clock during supply interruptions is provided by a 
1,2 V nickel cadmium battery. The time base is generated from a 32,768 kHz crystal-controlled 
oscillator. 


Features 


@ Serial input/output bus (1?C) interface for minutes, hours, days and months 
Additional pulse outputs for seconds and minutes 

Alarm register for presetting a time for alarm or remote switching functions 
Battery back-up for clock function during supply interruption 

Crystal oscillator control (32,768 kHz) 


QUICK REFERENCE DATA 


| oe et EE A 


Supply voltage range (clock) .Vpp-Vssi1 1,1 to 6,0 V 


Supply voltage range (1?C interface) Vpp—Vss2 2,5 to 6,0 V 


Crystal oscillator frequency fose - typ. 32,768 kHz 


PACKAGE OUTLINES 


PCF8573P: 16-lead DIL; plastic (SOT-38). 
PCF8573T: 16-lead mini-pack; plastic (SO-16L; SOT-162A). 
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PCF8573 


FSET 


32,768 kz 
OSCO 


ATOR 
t=! osc) 13 OSCILLATO eT: 
Me cr 
Vop 
4 
SDA 
N >I a 
5 
SCL > 


12 
BUS 
CONTROL | 


Vssi 
COMP Osco 
SDA OscI 
PCF8573P 
ei. PCF8573T eee 
EXTPF | 6 | FSET 
PFIN SEC 


7786685. 1 


Fig. 2 Pinning diagram. 
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PRESCALER | 


Zz 


| ALARM REGISTER | 


SECONDS 
COUNTER 


MIN SEC Vop 


10 
RESET Vv 
ee SS1 
Vgso 


POWER-ON 


TIME COUNTER 


COMPARATOR 


COMP 


| : 
‘f 
a EXTPF 
DAYS ——} 
MON 

| MINUTES —> HOURS —» DATE <— ES _ pFIN 
3 
LS bh 
1412 
LS é 


Ls | LEVEL SHIFTER 


Fig. 1 Block diagram. 


PINNING 


OeOnN OA PWN — 


— asd 
tw) —< 


ae ee a 
Oo o1 fp W 


TEST 


PCF 8573 
7286691.1 
address input 
address input 
comparator output 
serial data line 
| I?C bus 


serial clock line 
enable power fail flag input 
power fail flag input 

negative supply 2 (1?C interface) 
one pulse per minute output 
one pulse per second output 
oscillator tuning output 

test input; must be connected 
to Vss9 when not in use 
oscillator input 

oscillator input/output 

negative supply 1 (clock) 
common positive supply 


PCF8574 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


REMOTE 8-BIT I/O FOR I*C BUS 


GENERAL DESCRIPTION 


The PCF85/74 is a single-chip silicon gate CMOS circuit. It provides remote 1/O expansion for the 
MAB8400 and PCF 8500 microcomputer families via the two-line serial bidirectional bus (17C). 

lt can also interface microcomputers without a serial interface to the I*C bus (as a slave tunction only). 
The device consists of an 8-bit quasi-bidirectional port and an I*C interface. 

The PCF8574 has low current consumption and includes latched outputs with high current drive 
capability for directly driving LEDs. It also possesses an interrupt line (INT) which is connected to 
the interrupt logic of the microcomputer on the 1?C bus. By sending an interrupt signal on this line, 
the remote 1/O can inform the microcomputer if there is incoming data on its ports without having to 
communicate via the [2C bus. This means that the PCF8574 can remain a simple slave device. 


Features 
@® Operating supply voltage 29VtObBV 
® Low stand-by current consumption max. 10 vA 
-® Bidirectional expander 
@® Open drain interrupt output 
® §8-bit rernote 1/0 port for the °C bus 
® Peripheral for the MAB8400 and PCF8500 microcomputer families 
@ Latched outputs with high current drive capability for directly driving LEDs 
@® Address by 3 hardware address pins for use of up to 8 devices (up to 16 possibie with mask option) 
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PCF8574 
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Fig. 1 Block diagram. 


PACKAGE OUTLINES 


PCF8574P: 16-lead DIL; plastic (SOT-38). 
PCF85747T: 16-lead mini-pack; plastic (SO-16L; SOT-162A). 
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PCF8574 


PINNING 


PCF 8574 


P3 
Vss | 8 | 
vesian? Fig. 2 Pinning diagram. 
1 to 3 AO to A2 address inputs 
ae bs aie | 8-bit quasi-bidirectional I/O port 
9 to 12 P4 to P7 | 
8 Vss negative supply 
13 INT interrupt output 
14 SCL | serial clock line 
15 SDA serial data line 
16 VppD - positive supply 


write pulse 


| | 
| 100 uA 
data from . 


shift register 


+ | PO to P7 


power-on | 
reset 
L Vss 
read pulse 
data to |) > ne to interrupt 
shift register yg ee logic 


7287598 


Fig. 3 Simplified schematic diagram of each port. 
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PCF8576 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


UNIVERSAL LCD DRIVER FOR LOW MULTIPLEX RATES 


GENERAL DESCRIPTION 


The PCF8576 is a peripheral.device which interfaces to almost any liquid crystal display (LCD) having 
low multiplex rates. It generates the drive signals for any static or multiplexed LCD containing up to 
four backplanes and up to 40 segments and can easily be cascaded for larger LCD applications. The 
PCF8576 is compatible with most microprocessors and communicates via a two-line bidirectional bus 
(12C). Communication overheads are minimized by a display RAM with auto-incremented addressing, 
by hardware subaddressing and by display memory switching (static and duplex drive modes). 


Features 


@ Single-chip LCD controller/driver 

@ Selectable backplane drive configuration: static or 2/3/4 backplane multiplexing 

® Selectable display bias configuration: static, 1/2 or 1/3 

@ Internal LCD bias generation with voltage-follower buffers 

@ 40 segment drives: up to twenty 8-segment numeric characters; up to ten 15-segment alphanumeric 
characters; or any graphics of up to 160 elements 


@ 40 x 4-bit RAM for display data storage 

® Auto-incremented display data loading across device subaddress boundaries 

@ Display memory bank switching in static and duplex drive modes 

@ Versatile blinking modes 

@ LCD and logic supplies may be separated 

@ Wide power supply range: from 2 V for low-threshold LCDs and up to 9 V for guest-host LCDs and 
high-threshold (automobile) twisted nematic LCDs 

@ Low power consumption 

@ Power-saving mode for extremely low power consumption in battery-operated and telephone 
applications 

@ (°C bus interface 

@ TTL/CMOS compatible 

® Compatible with any 4-bit, 8-bit or 16-bit microprocessors 

@ May be cascaded for large LCD applications (up to 2560 segments possible) 

@ Optimized pinning for single plane wiring in both single and multiple PCF8576 applications 

@ Space-saving 56-lead plastic mini-pack (VSO-56) 

@ Very low external component count (at most one resistor, even in multiple device applications) 

@ Compatible with Philips/Videlec chip-on-glass technology 

@® Manufactured in silicon gate CMOS process 


PACKAGE OUTLINES 


PCF8576T: 56-lead mini-pack; plastic (VSO-56; SOT-190). 
PCF8576U: uncased chip in tray 
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Fig. 1 Block diagram. 
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PCF8577 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


LCD DIRECT/DUPLEX DRIVER WITH I?C BUS INTERFACE 


GENERAL DESCRIPTION 


The PCF8577 is a single chip, silicon gate CMOS circuit. It is designed to drive liquid crystal displays 
with up to 32 segments directly, or 64 segments in a duplex manner. 


The two-line I? C bus interface substantially reduces wiring overheads in remote display applications. 
Bus traffic is minimized in multiple |C applications by automatic address incrementing, hardware sub- 
addressing and display memory switching (direct drive mode). 


The PCF8577 and PCF8577A differ only in their slave address. 
Features 


Direct/duplex drive modes with up to 32/64 LCD-segment drive capability per device 
Operating supply voltage: 2,5 to 9 V 

Low power consumption 

17 bus interface 

Optimized pinning for single plane wiring 

Single-pin built-in oscillator 

Auto-incremented loading across device sub-address boundaries 
Display memory switching in direct drive mode 

May be used for |? C bus output expander 

System expansion up to 256 segments (512 segments with PCF8577A) 
Power-on-reset sets all segments off (to blank) 


S32 
Bee SEGMENT BYTE 
Beane INPUT \2C BUS REGISTERS ae es 
FILTERS CONTROLLER AND 
Bia MULTIPLEX SEGMENT oe 
DRIVERS . 


BP1 


A2/BP2 
Al 
A0/OSC 


PCF8577 CONTROL REGISTER 
PCF8577A AND 


COMPARATOR DIVIDER 
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Fig. 1 Block diagram. 


PACKAGE OUTLINES 


PCF8577P, PCF8577AP: 40-lead DIL; plastic (SOT-129). 
PCF8577T, PCF8577AT: 40-lead mini-pack; plastic (VSO-40; SOT-158A). 
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PCF8577 
PCF8577A 


aol PINNING 
Supply 
SCL = 
35 VpD positive supply 
Vss 38 Vss negative supply 
/OS 
aces 17C bus 
os 40 SDA |?C bus data line 
Vpp 39 SCL |?C bus clock line 
BP 1 36 Al hardware address line 
ss 37 A0/OSC hardware address line/oscillator pin 
S2 Outputs 
PCF 8577 
PCF8577A 53 1 — 32 $1-—$S32 segment outputs 
$4 Input — Output 
S5 34 A2/BP2 harware address line/cascade sync 
a input/backplane output 
33 BP1 cascade sync input/backplane output 
S7 
S8 
S9 
S10 
S11 
S12 
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Fig. 2 Pinning diagram. 


FUNCTIONAL DESCRIPTION 
Hardware sub-address AO, A1, A2 


The hardware sub-address lines AO, A1, A2 are used to program the device sub-address for each PCF8577 
on the bus. Lines AO and A2 are shared with OSC and BP2 respectively to reduce pin-out requirements. 


A0/OSC Line AO is defined as LOW (logic 0) when this pin is used for the local oscillator or when 
connected to Vss. Line AO is defined as HIGH (logic 1) when connected to Vpp. 


Al Line A1 must be defined as LOW (logic 0) or as HIGH (logic 1) by connection to Vss or Vpp 
respectively. 


A2/BP2_ In the direct drive mode the second backplane signal BP2 is not used and the A2/BP2 pin is 
exclusively the A2 input. Line A2 is defined as LOW (logic 0) when connected to Vss or, 
if this is not possible, by leaving it unconnected (internal pull-down). Line A2 is defined as 
HIGH (logic 1) when connected to Vpp. 


In the duplex drive mode the second backplane signal BP2 is required and the A2 signal is 
undefined. In this mode device selection is made exclusively from lines AO and A1. 
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DEVELOPMENT DATA 


This data sheet contains advance information and PNA7509 


specifications are subject to change without notice. 


7-BIT ANALOGUE-TO-DIGITAL CONVERTER (ADC 7) 


GENERAL DESCRIPTION 


The PNA7509 is a monolithic NMOS 7-bit analogue-to-digital converter (ADC) designed for video 
applications. The device converts the analogue input signal into 7-bit binary coded digital words at a 
sampling rate of 22 MHz. 


The circuit comprises 129 comparators, a reference resistor chain, combining logic, transcoder stages, 
and TTL output buffers which are positive edge triggered and can be switched into 3-state mode. The 
digital output is selectable in two’s complement or binary coding. 


The use of separate outputs for overflow and underflow detection facilitates full-scale driving. 


Features Applications 


e 7-bit resolution @ High-speed A/D conversion 
@ Digitizing rates up to 22 MHz ® Video signal digitizing 

@ No external sample and hold required @ Radar pulse analysis 

@ High input impedance @ Transient signal analysis 

@ Binary or two’s complement 3-state TTL outputs @ High energy physics research 
@ Overflow and underflow 3-state TTL outputs 

@® Low reference current (250 yA typ.) 

@ Positive supply voltages (+ 5 V/+ 10 V) 

@® Low power consumption (400 mW typ.) 

@ Standard 24-pin package 


QUICK REFERENCE DATA 


Supply voltage range (pins 3, 12, 23) VDD5 45to55 V 
Supply voltage range (pin 24) Vpp10 9,9 to 10,5 V 
Supply current (pins 3, 12, 23) Ipp5 ‘typ. 60 mA 
Supply current (pin 24) Ipp10_ ‘tYP: 10 mA 
Reference voltage LOW (pin 20) VrefL min. 2,4 V 
Reference voltage HIGH (pin 4) VrefH max. 5,2 V 
Differential non-linearity +%20,4% LSB 
Bandwidth (—3 dB) B min. 10 MHz 
Clock frequency foLK max. 22 MHz 
Total power dissipation Prot typ. 400 mW 


PACKAGE OUTLINE 
24-lead DIL; plastic (SOT-101). 


March 1986 | 


PNA7509 


reference 
i voltage 22 MHz select _ 
HIGH clock input — two’s cornmplement pene 
(Veog H) (fork) (STC) CE1 CE2 
PNA7509 
overflow 
bit 6 
bit 5 
bit 4 
{ 
| | | 
| | ROM ___ | OUTPUT | ae digital voltage 
127x7 | | LATCHES | outputs (Vg) 
: > | bit 2 
as =a bit 1 
| — bit 0 
ve <5 cna, Nae] 
cea a 4 
ve underflow 
. 9.23 fl 
EERIE ENG Se RES Gc cee (Sa Ble Am L 13} 7293495 
Cap | 
reference analogue | 100 VoD10 analogue Vops digital 
voltage voltage to (+10V) ground (+5V) ground 
LOW input J350 ne 


(Vreft) (Vy) 


Note 
All three pins 3, 12 and 23 must be connected to positive supply voltage + 5 V. 


Fig. 1 Block diagram. 
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1 V\ analogue voltage input 
MO VpD10 2 AGND analogue ground 
AGND Vops 3 Vpps positive supply voltage (+ 5 V) 
ape ae 4 VrefH reference voltage HIGH 
ae as 5 STC select two’s complement 
6 OVFL overflow 
nee one 7 bit 6 most-significant bit (MSB) 
OVFL| 6. VeB g bit 5 
PNA7509 
bit 6 CE 9 bit 4 
bit 5 | 8 | UNFL 10 bit 3 
bit4| 9 16 | bit 0 " bit 2 
mu a or 12 VDD5 Pema supply voltage (+ 5 V) 
| 13 DGND digital ground 
ae 14] foi 14s feik 22 MHz clock input 
Vpp5 DGND 15 bit 1 
= Te agen 16 bit O least-significant bit (LSB) 
a 17 UNFL underflow 
2 Fig. 2 Pinning diagram. 18 CEI chip enable input 1 
= 19 Veep back bias output 
oe 20 VrefL reference voltage LOW 
S 21 +CE2 chip enable input 2 
ra 22 n.c. not connected 
23 VpD5 positive supply voltage (+ 5 V) 
24 VpDD10 __—positive supply voltage (+ 10 V) 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage range (pins 3, 12, 23) Vpop5 —0,6to +7 V 
Supply voltage range (pin 24) Vppi90 —0,5 to+ 12 V 
Input voltage range Vi —-O,5to +7 V 
Output current lo 5 mA 
Total power dissipation Prot tbf mW 
Storage temperature range T stg —65 to+ 150 °C 
Operating ambient temperature range Tamb Oto +70 °C 
HANDLING 


Inputs and outputs are protected against electrostatic charge in normal handling. However, to be 
totally safe, it is desirable to take normal precautions appropriate to handling MOS devices (see 
“Handling MOS Devices’’). 
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PNA7509 


CHARACTERISTICS | 


VpD5 = V3, 12, 23-13 = 4,5 to 5,5 V; Vpp10 = V24-2 = 9,5 to 10,5 V; Cap = 100 nF; 
Tamb = 0 to + 70 °C; unless otherwise specified 


parameter max. 
Supply 
Supply voltage (pins 3, 12, 23) VppDs5 4,5 — 55 
Supply voltage (pin 24) VpD10 95 ~~ 10,5 
Supply current (pins 3, 12, 23) IpDps _ 60 — 
Supply current (pin 24) IDpD10 — 10 = 
Reference voltages 
Reference voltage LOW (pin 20) VrefL 2,4 2,5 2,6 
Reference voltage HIGH (pin 4) VrefH 5,0 5,1 5,2 
Reference current l ref 175 250 375 
Inputs 
Clock input (pin 14) 
Input voltage LOW VIL —0,3 — 0,8 
Input voltage HIGH VIiH 3,0 — VDD5 
Digital input levels (pins 5, 18, 21)* 
Input voltage LOW VIL 0 — 08 — 
Input voltage HIGH Vin 2,0 — VDD5 
Input current 

at V5, 21-13 =9V —I5 21 — — 100 

at V198.43=5V l4g = — 100 
Input leakage current 

(except pins 5, 18 and 21) ley — _ 10 
Analogue input levels (pin 1) 

at VrefL = 2,5 V; Vrety = 5,1 V 
Input voltage amplitude 

(peak-to-peak value) Vi(p-p) — 2,6 — 
Input voltage (underflow) Vy — 2,5 — 
Input voltage (overflow) | V\ — 5,1 — 
Offset input voltage (underflow) Vi-VrefL — 10 _ 
Offset input voltage (overflow) Vi-VrefH — —10 _ 
Input capacitance C1.2 2 60 


When pin 5 is LOW binary coding is selected. 

When pin 5 is HIGH two’s complement is selected. 

If pin 5, 18 and 21 are open-circuit, pin 5, 21 are HIGH and pin 18 is LOW. 
For output coding see Table 1 and mode selection see Table 2. 
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7-bit analogue-to-digital converter (ADC 7) PNA7509 


Outputs 


Digital voltage outputs 
(pins 6 to 11 and 15 to 17) 


Output voltage LOW 
atlIo =2mA 


Output voltage HIGH 
at —l9 = 0,5 mA VOL 2,4 — VDD5 V 


Table 1 Output coding (V;e¢, = 2,5 V; VretH = 5,1 V) 


V4.2 | UNFL | OVFL binary two's complement 
(typ.) bit 6 — bit O bit 6 — bit O 


underflow | <2,51 


126 
127 


overflow 


DEVELOPMENT DATA 


UNFL, OVFL 


HIGH impedance HIGH impedance 


active active 


HIGH impedance active 
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CHARACTERISTICS (continued) 


VpD5 = V3, 12:93:13 4.5 V to 5,5 V; Vpp10 = V24-2 = 9,5 V to 10,5 V; Vregh = 2,5 V; 
VrefH = 5,1 V; fe K = 22 MHz; Cpp = 100 nF; Tamb = 0 to + 70 °C; unless otherwise specified 


Timing (see also Fig. 3) 
Clock input (pin 14) 


Clock frequency MHz 
Clock cycle time LOW ns 
Clock cycle time HIGH ns 
Input rise and fall times (note 1) 
rise time ns 
fall time ns 
Analogue input (note 1) 
Bandwidth (—3 dB) 
at V1.2(p-p) = 2,2 V MHz 
Differential gain 
at f} = <4,5 MHz (note 2) % 
Differential phase 
at f} = <4,5 MHz (note 2) deg 
Phase error 
at fj = <4,5 MHz (note 3) deg 
Signal-to-noise ratio 
at V4.2(p-p) = 2,2 V; 
f, =<4,5 MHz; B= + 1 MHz dB 
Harmonics 
at V1.2(p-p) = 2,2 V; 
fj = 3,6 MHz 
fundamental dB 
2nd harmonic dB 
3rd harmonic dB 
4th harmonic dB 
5th harmonic dB 
6th harmonic dB 
7th harmonic dB 
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DEVELOPMENT DATA 


7-bit analogue-to-digital converter (ADC 7) 


PNA7509 


Harmonics 
at V1.2(p-p) = 2,2 V; 
f; = 4,5 MHz 


fundamental 
2nd harmonic 
3rd harmonic 
4th harmonic 
5th harmonic 
6th harmonic 
7th harmonic 
Digital outputs (notes 2 and 4) 
Output hold time 
Output delay time 
Internal delay 


Propagation delay time 
at fco_K = 20,25 MHz 


3-state delay time (see Fig. 4) 
Capacitive output load (note 2) 
Transfer function 


Non-linearity 
integral 


differential 


Notes to timing characteristics 


1. 
2. 


+ 4 


dB 
dB 
dB 
dB 
dB 
dB 
dB 


ns 
ns 
clocks 


ns 


Ns 


pF 


LSB 


—+£%*50,4% |LSB 


Clock input rise and fall times are at the maximum clock frequency (10% and 90% levels). 


Low frequency sinewave (peak-to-peak value of the analogue input voltage at Vi(p-p) = 1,8 V) 
amplitude modulated with a sinewave voltage (V1 (p-p) = 0,7 V) at f, < 4,5 MHz. 


. Sinewave voltage with increasing amplitude at fj < 4,5 MHz (minimum amplitude V| (p-p) = 0,25 V; 
maximum amplitude Vj (p.5) = 2,5 V). 


. The timing values of the digital outputs at pins 6 to 11 and 15 to 17 are measured with the clock 
input reference level at 1,5 V. 
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te >| |e PItHIGHIe > nae 


clock input 


reference level 
cya 


CLOCK INPUT 
(pin 14) 


>| tLow|+ 


SAMPLE 
N+5 


SAMPLE SAMPLE i 
N 7 N+2 
t 
i 
y SAMPLE 
ANALOGUE INPUT >| va N+4 
(pin 1) 
- t 
3 tcy ——___—__—_ > 
—_—_—- tod 
tHOLD> 
———- 24V 
4 
DIGITAL OUTPUTS DATA hg DATA 4 
(pins 6 to 11 and 15 to 17) N-1 N+1 7% 
. Ze ie 
+ty> 7280491 


Fig. 3 Timing diagram. 


pains reference level 
(pin 21) 19M 
DIGITAL OUTPUTS ain. 
(pins 6 to 11 and 15 to 17) 
0,4V 


Fig. 4 Timing diagram for 3-state delay. 
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DEVELOPMENT DATA 
This data sheet contains advance information and PNA7518 


specifications are subject to change without notice. 


8-BIT MULTIPLYING DAC 


GENERAL DESCRIPTION 


The PNA7518 is a NMOS 8-bit multiplying digital-to-analogue converter (DAC) designed for video 
applications. The device converts a digital input signal into a voltage-equivalent analogue output at a 
sampling rate of 30 MHz. 


The input signal is latched, then fed to a decoder which switches a transfer gate array (1 out of 256) to 
select the appropriate analogue signal from a resistor chain. Two external reference voltages supply the 
resistor chain. 


The input latches are positive-edge triggered. The output impedance is approximately 0,5 kQ2 depending 
on the applied digital code. An additional operational amplifier is required for the 75 Q output impedance. 
Two's complement is selected when STC (pin 11) is HIGH or is not connected. 


Features 


@ TTL input levels 

@ Positive-edge triggered 

@ Analogue voltage output at 30 MHz sampling rate 

@ Binary or two’s complement input 

@ Output voltage accuracy to within + % of the input LSB 


QUICK REFERENCE DATA 


Supply voltage range (pin 16) VppD 45to5,5 V 
Supply current (pin 16) IDD typ. 50 mA 
Reference voltage LOW (pin 2) Vref min. OV 
Reference voltage HIGH (pin 9) VrefH max. 2V 
Linearity 

at Ry = 200 kQ2.; Vo = 2 V (peak-to-peak value) + % LSB 
Bandwidth (—3 dB) 

at Cy =6 pF B min. 12 MHz 
Clock frequency feLK max. 30 MHz 
Total power dissipation Prot typ. 300 mW 
Applications 


@ Video data conversion 

@ CRT displays 

@ Waveform/test signal generation 
@ Colour/black-and-white graphics 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38WE- 1). 
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PNA7518 


select ah 
two's digital voitage input (V)) 


pe ee 
complement (+5 V) 


(STC) bit 0 bit 1 bit 2 bit 3 bit 4 bitS bit 6 bit7 Vpp5 


clock input __ INPUT BUFFER/LATCH x 8 
(foLK) 


DECODER 


PNA7518 


VrefH 


analogue 
reference voltage 
voltage output 
inputs 


(Vao) 


7280546 


100 to 150nF 
i Vss 
Vpn —*(OV) 


Fig. 1 Block diagram. 
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8-bit multiplying DAC 


PNA7518 


DEVELOPMENT DATA 


PINNING 
1 VAO analogue output voltage 
“AO 16] Yop 2 VrefL reference voltage LOW 
VrefL bit 4 3 bit 3 
4 bit 2 a , 
bit 3 114] bit 5 5 a 1 digital voltage inputs (V1) 
bit 2 | 4 | bit 6 6 bit O least-significant bit (LSB) 
| PNA7518 7 VBB back bias 
bit 1 bit 7 8 Vss ground 
bit 0 [ 6 | STC 9 VrefH reference voltage HIGH 
10 fCLK clock input 
VBB 10} foLk 11 STC select two's complement 
Vss [8 | het Wot 12 bit 7 most-significant bit (MSB) 
- 13 ase digital voltage inputs (Vj) 
soaneas 14 bit 5 igital voltage inputs (Vj 
15 bit 4 
Fig. 2 Pinning diagram. 16 VoD positive supply voltage 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (lEC 134) 
Supply voltage range (pin 16) Vpp —0,5to+7 V 
Input voltage range (pins 3, 4, 5, 6, 
11, 12, 13, 14 and 15) Vj -O05to+7 V 
Output voltage range (pin 1) VAO —O05to+7 V 


Total power dissipation Prot max. 400 mW 


Storage temperature range T stg —65 to + 150 OC 
Operating ambient temperature range Tamb Oto +70 °C 
HANDLING 


Inputs and outputs are protected against electrostatic charge in normal handling. However, to be 
totally safe, it is desirable to take normal precautions appropriate to handling MOS devices (see 
“Handling MOS Devices’’). 
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CHARACTERISTICS 
VDD = 4,5 to5,5;Vss = OV; CBB ~ = 100 nF; Tamb = 0 to + 70 °C; unless otherwise specified. 


Sisely (pin 16) 
Supply voltage 
Supply current 


Reference voltages _ 
Reference voltage LOW (pin 2) 
Reference voltage HIGH (pin 9) 
Reference ladder 


{inputs 


Digital input levels (TTL) (note 1) 
input voltage LOW 
input voltage HIGH 
input leakage current 
Clock input (pin 10) 
input voltage LOW 
input voltage HIGH 
input leakage current 
frequency 
pulse width HIGH 
pulse width LOW 
input rise time at fc, K = 30 MHz 
input fall time at fo,-K = 30-MHz © 


Output 


Analogue voltage pGiout (vi 1) 
at Ry = 200 k&2) 


Bandwidth (—3 dB) at CL = 6 pF 


Switching characteristics (Fig 3) 

Data set-up time 

Data hold time : 

Propagation delay time, input to output 

Settling time: 10 to 90% full-scale Shanes: 
C, =6 pF; Ry = 200 kQ 

Settling time to + 1 LSB; ‘ 
CL =6pF; Ry = 200 kQ 
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8-bit multiplying DAC PNA7518 


parameter min. typ. max. 


Output transients (glitches) 
(note 2 and Fig. 3) 


1 LSB change: 


Maximum occurring at step 7F-80 (HEX) 3 = LSB 
area amplitude Vg = 23 ae LSB.ns 


Generally: 


Maximum occurring at step OO-AA (HEX) 
are amplitude 


Influence of clock frequency (note 2) 


Cross-talk at 2 x fe, K 
amplitude 
area 


Notes to the characteristics 
1. Inputs bit 0 to bit 7 are positive-edge triggered. 


< 
o 2. Measured at Vrefy-Vref_ = 2,0 V; 1 x LSB = 7,8 mV. The energy equivalent of output transients is 
O given as the area contained by the graph of output amplitude (LSB) against time (ns). The glitch 
= area is independent of the value of V;ef. Glitch amplitudes and clock cross-talk can be reduced by 
Lu using a shielded printed circuit board. 
= 
Oo 
— 
Lu <<. 'cLk ————____» 
> 
ral oe = 
———— 2,0V 
CLOCK 1,5V 
0,8V 
tsu; wu oy, DAT 
ce tf eer 
: 7, 2,0V 
CLL dda , 
DAT aie Ll YUM, 
—>|'s4 
{4 
g 
ANALOGUE Lt 
OUTPUT yree Mere 
t 
beatae ree te es tsa 7Z80548 


Fig. 3 Switching characteristics. 
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RADIO TUNING PLL FREQUENCY SYNTHESIZER 


The SAA1057 is a single chip frequency synthesizer IC in !?L technology, which performs al! the 
tuning functions of a PLL radio tuning system. The IC is applicable to all types of radio receivers, 
e.g. car radios, hi-fi radios and portable radios. 


Features 


@ On-chip prescaler with up to 120 MHz input frequency. 

@ On-chip AM and FM input amplifiers with high sensitivity (30 mV and 10 mV respectively). 

@ Low current drain (typically 16 mA for AM and 20 mA for FM) over a wide supply voltage range 
(3,6 V to 12 V). 

On-chip amplifier for loop filter for both AM and FM (up to 30 V tuning voltage). 

On-chip programmable current amplifier (charge pump) to adjust the loop gain. 

Only one reference frequency for both AM and FM. 

High signal purity due to a sample and hold phase detector for the in-lock condition. 

High tuning speed due to a powerful digital memory phase detector during the out-lock condition. 
Tuning steps for AM are: 1 kHz or 1,25 kHz for a VCO frequency range of 512 kHz to 32 MHz. 
Tuning steps for FM are: 10 kHz or 12,5 kHz for a VCO frequency range of 70 MHz to 120 MHz. 
Serial 3-line bus interface to a microcomputer. 

Test/features. 


QUICK REFERENCE DATA 


Supply voltage ranges Vcc1 3,6to 12 V 
Vcc? 3,6to 12 V 
Vcc3 Vec2 to 31 V 
Supply currents lcc1t+!ec2 typ. 18 mA 
Icc3 typ. 0,8 mA 
Input frequency ranges 
at pin FAM fEAM 512 kHz to 32 MHz 
at pin FFM feeEM 70 to 120 MHz 
Maximum crystal input frequency | ‘XTAL > 4 MHz 
Operating ambient temperature range Tamb —25 to+ 80 °C 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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TR TCA TCB IN Vcc3 


FFM SAMPLE 


° 15-BIT : 
PROGRAM- IN-LOCK 
OUT 
DCA MABLE Sines COUNTER 
DIVIDER 


DETECTOR 
FAM 


> PROGRAMMABLE 
2 CURRENT 
AMPLIFIER 


Vcc 


Vcc2 . 
DIGITAL REFERENCE eee Gude 
PHASE DIVIDER DeCL ROR XTAL 
DETECTOR + 100/125 
VEE 
LATCH A LATCH B TEST/ ait 
15 BITS 15 BITS FEATURES 


DLEN—+—4  BUS/LOAD E tS . 
a ‘ SAA1057 
12 | CONTROL aE 16-BIT SHIFT REGISTER 
DATA LOGIC 


Fig. 1 Block diagram. 


DCS 


7Z83975.2 


GENERAL DESCRIPTION 


The SAA1057 performs the entire PLL synthesizer function (from frequency inputs to tuning voltage 

output) for all types of radios with the AM and FM frequency ranges. 

The circuit comprises the following: 

® Separate input amplifiers for the AM and FM VCO-signals. 

A divider-by-10 for the FM channel. 

A multiplexer which selects the AM or FM input. 

A 15-bit programmable divider for selecting the required frequency. 

A sample and hold phase detector for the in-lock condition, to achieve the high spectral purity of 

the VCO signal. 

® A digital memory frequency/phase detector, which operates at a 32 times higher frequency than 
the sample and hold phase detector, so fast tuning can be achieved. 

® An in-lock counter detects when the system is in-lock. The digital phase detector is switched-off 
automatically when an in-lock condition is detected. 

@ A reference frequency oscillator followed by a reference divider. The frequency is generated by a 
4 MHz quartz crystal. The reference frequency can be chosen either 32 kHz or 40 kHz for the 
digital phase detector (that means 1 kHz and 1,25 kHz for the sample and hold phase detector), 
which results in tuning steps of 1 kHz and 1,25 kHz for AM, and 10 kHz and 12,5 kHz for FM. 

® A programmable current amplifier (charge pump), which controls the output current of both the 
digital and the sample/hold phase detector in a range of 40 dB. It also allows the loop gain of the 
tuning system to be adjusted by the microcomputer. 

@ A tuning voltage amplifier, which can deliver a tuning voltage of up to 30 V. 

®@ BUS; this circuitry consists of a format control part, a 16-bit shift register and two 15-bit latches. 
Latch A contains the to be tuned frequency information in a binary code. This binary-coded num- 
ber, multiplied by the tuning spacing, is equal to the synthesized frequency. The programmable divider 
(without the fixed divide-by-10 prescaler for FM) can be programmed in a range between 512 and 
32 767 (see Fig. 3). Latch B contains the control information. 
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Radio tuning PLL frequency synthesizer SAA1057 


OPERATION DESCRIPTION 


Control information 


The following functions can be controlled with the data word bits in latch B. For data word format 
and bit position see Fig. 3. | 


FM FM/AM selection; ‘1’ = FM, ‘0’ = AM 

REFH reference frequency selection; ‘1’ = 1,25 kHz, ‘0’ = 1 kHz (sample and hold phase detector) 
CP3 } a 

CP2 | control bits for the programmable current amplifier 

CP1 (see section Characteristics) 

CPO . 


SB2 enables last 8 bits (SLA to TO) of data word B; 
| ‘1’ = enables, ‘O’ = disables; when programmed ‘0’, the last 8 bits: 
of data word B will be set to ‘0’ automatically 


SLA load mode of latch A; ‘1’ = synchronous, ‘0’ = asynchronous 


PDM1 | 


PDMO | phase detector mode 


PDM1 PDMO digital phase 
detector | 


automatic 


on/off - 


on 
| off 
BRM bus receiver mode bit; in this mode the supply current of the BUS 


receiver will be switched-off automatically after a data transmission | 
(current-draw is reduced); ‘1’ = current switched; ‘0’ = current always on | 


T3 test bit; must be programmed always ‘0’ 

T2 test bit; selects the reference frequency (32 or 40 kHz] to the TEST pin 
T1 test bit; must be programmed always ‘0’ | 

TO test bit; selects the output of the programmable counter to the TEST pin 


TEST (pin 18) 


Pofols 
Eaky reference frequency 
output programmable counter 
1 , 


output in-lock counter 
‘0’ = out-lock 
‘1’ = in-lock 
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TT 77 Oe (acca ia ae aes eT a 


toist be 


—~ - a TED tDLENhold igi e = 

t — 
Pro leae | > <- 'CLBlag1 "CLBlag2 oho! i . 
CLB --wWNY)N | | | | | ote | | | — _ | = Se 


tTCLBL ies <-'DATAhold 
TDATA lead 


DATA 


7283974.1 


~«- test leading zero 


bit no. 0 1 2 15 16 


Fig. 2 BUS format. 


(1) During the zero set-up time (ty 754) CLB can be LOW or HIGH, but no transient of the signal is 
permitted. This can be of use when an I?C bus is used for other devices on the same data and clock 
lines. 


DATA WORD A 


leading 
UA, Svee! $ 


bits stored in latch A 
512 < dividing number < 32767 


DATA WORD 8 


jeadin a. ” acamer mee 
iy zero ce FM [REFH CP3 | CP2 CP 1 SB2 ses ease | POMO BRM a J2 1 1 | 0 oY , 


ee pite stored stored in v eteh B 7283973 


Fig. 3 Bit organization of data words A and B. 
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Radio tuning PLL frequency synthesizer SAA1057 


PINNING 
TR TEST 1 TR resistor/capacitors 
2 TCA for sample and 
ee AEE 3 TCB hold circuit 
TCB VCe2 4 pcs decoupling of supply 
DCs Veg 5 IN input of output amplifier 
\ Snacnes ate 6 OUT output of output amplifier 
7 Vec3 positive supply voltage of 
me 6 | “=e output amplifier 
¥CG3 Onte 8 FFM FM signal input 
FFM | 8 | FAM 9 Vec1 positive supply voltage of 
ah f : 
vole — high frequency logic part 
10 DCA decoupling of input 
need amplifiers 
11 FAM AM signal input 
Fig. 4 Pinning diagram. 12 DATA 
13. DLEN BUS 
14 CLB 
15 VEE ground 
16 Vec2 positive supply voltage of 
low frequency logic part and 
analogue part 
17 XTAL reference oscillator input 
18 TEST test output 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage; logic and analogue part Vec1: Vec2 —0,3to 13,2 V 
Supply voltage; output amplifier Vcc3 Vec2to+32 V 
Total power dissipation __ Prot max. 800 mW 
Operating ambient temperature range Tamb —30 to+85 °C 
Storage temperature range Tstg —65 to+ 150 °C 
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CHARACTERISTICS 


VEE =9V; Vcc = Vcc2 = 5 Vi Vec3 = 30 V; Tamb = 25 OC; unless otherwise specified 


Supply voltages 


Supply currents* 
AM mode 


FM mode 


Operating ambient 
temperature 


RF inputs (FAM, FFM) 
AM input frequency 

_ FM input frequency 
Input voltage at FAM 
Input voltage at FFM 
Input resistance at FAM 
Input resistance at FFM 
Input capacitance at FAM 
Input capacitance at FFM 


Voltage ratio allowed 
between selected and 
non-selected input 


Crystal oscillator (XTAL) 


Maximum input frequency 


Crystal series resistance 


BUS inputs (DLEN, CLB, 
DATA) 


Input voltage LOW 
Input voltage HIGH 
Input current LOW 
Input current HIGH 


512 kHz 
70 
30 


typ. 


—30 


max. 


Vccl 


conditions 


<<< 


mA 'tot = !ec1 + !ec2 
‘A in-lock: BRM = ‘1’; 

‘s PDM = ‘0’ 

mA lout =0 


°C 


MHz 
MHz 


dB 


see note 1 


MHz 


* When the bus is in the active mode (see BRM in Control Information), 4,5 mA should be added to the 


figures given. 
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Radio tuning PLL frequency synthesizer 


CHARACTERISTICS (continued) 
Vee =O0V;Vec1= Vec2 = 5 V; Vcc3 = 30 V; Tamb = 25 OC; unless otherwise specified 


BUS inputs timing 
(DLEN, CLB, DATA) 


conditions 


see also Fig. 2 and 


note 2 


Lead time for CLB to DLEN tCLBlead 1 oa — ps 
Lead time for DATA to 
the first CLB pulse tTlead 0,5 — =. 4S 
Set-up time for DLEN 
to CLB tCLBlag1 5 — — ws 
CLB pulse width HIGH tCLBH 5 — — ys 
CLB pulse width LOW tCLBL 5 = — us 
Set-up time for DATA 
to CLB tDATAlead 2 = — HS 
Hold time for DATA to CLB tp ATAhold 0 — — ws 
Hold time for DLEN to CLB tp LENhold 2 — — ms 
Set-up time for DLEN to | 
CLB load pulse tCLBlag2 2 — — us — 
Busy time from load pulse nee eine apt 
to next start of transmission | tp|ST 5 — — Ss arienword. > 
to other device 
Busy time or 
asynchronous mode 'DIST 0,3 i =e NS next transmission 
synchronous mode tpIST 1,3 — — ms to SAA1057 
after word ‘A’ 
(see also note 5) 
Sample and hold circuit 
(TR, TCA, TCB) see also notes 3; 4 
Minimum output voltage VTCA — 1,3 — V 
VTCB 
VTCA: 
Maximum output voltage — — V —0,/ V 
VTCB ae 
Capacitance at TCA CTCA — = 2,2 nF | REFH=‘1' 
(external) CTCA — — 2,7 nF | REFH = ‘0’ 
Discharge time at TCA tdis = = 5 ws | REFH =‘1' 
tdis — — 6,25 ws | REFH = ‘0’ 
Resistance at TR RTR 100 — — Q | external 
Voltage at TR during 
discharge VTR = 0,7 ae | 
Capacitance at TCB CTCB = — 10 nF | external 
Bias current into TCA, TCB Ibias a — 10 nA | in-lock 
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SAA1057 


CHARACTERISTICS (continued) 
VEE =9V;Vec1 = Vec2 =5 V; Vec3 = 30 Vi Tamb = 25 OC; unless otherwise specified 


conditions 


Programmable current 
amplifier (PCA) 

Output current of the 
dig. phase detector 

Current gain of PCA 


Vec2 2 5 V (only for P1) 


Ratio between the output 
current of S/H into PCA 
and the voltage on 
CTCB 
Offset voltage on TCB in-lock 


Output amplifier (IN,OUT) 


in-lock ; equal to 
Input voltage 


internal reference voltage 


Output voltages — | 
minimum —louT =1mA 
maximum louT=1mA 
maximum louT =9,1 mA 


Maximum output current Vout = 2 Vcc3 


Test output (TEST)* 
Output voltage LOW 
Output voltage HIGH 
Output current OFF VTH 
Output current ON VTL 


Ripple rejection* * 
at fripple = 100 Hz 


AVcc1/AVOUT 
AVcc2/AVOUT | 
AVcc3/AVOUT Vout <Vcc3-3V 


* Open collector output. 


** Measured in Fig. 6. 
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Radio tuning PLL frequency synthesizer SAA1057 


NOTES 


1. Pin 17 (XTAL) can also be used as input for an external clock. 
The circuit for that is given in Fig. 5. The values given in Fig. 5 are a typical application example. 


1ONF 22k 47 


XTAL 


Wr 7283970 


Fig. 5 Circuit configuration showing external 4 MHz clock. 
2. See BUS information in section ‘operation description’. 


3. The output voltage at TCB and TCA is typically % Vccg+0,3 V when the tuning system is in-lock 
via the sample and hold phase detector. The control voltage at TCB is defined as the difference 
between the actual voltage at TCB and the value calculated from the formula % V¢c2t0,3 V. 


4. Crystal oscillator frequency fytay = 4 MHz. 


5. The busy-time after word “‘A’”’ to another device which has more clock pulses than the SAA1057 
(> 17) must be the same as the busy-time for a next transmission to the SAA1057. 
When the other device has a separate DLEN or has less clock pulses than the SAA1057 it is not 
necessary to keep to this busy-time, 5 us will be sufficient. 


APPLICATION INFORMATION 
Initialize procedure 


Either a train of at least 10 clock pulses should be applied to the clock input (CLB) or word B should 
be transmitted, to achieve proper initialization of the device. 

For the complete initialization (defining all control bits) a transmission of word B should follow. This 
means that the IC is ready to accept word A. 


Synchronous/asynchronous operation 


Synchronous loading of the frequency word into the programmable counter can be achieved when bit 
‘SLA’ of word B is set to ‘1’. This mode should be used for small frequency steps where low tuning noise 
is important (e.g. search and manual tuning). This mode should not be used for frequency changes of 
more than 31 tuning steps. In this case asynchronous loading is necessary. This is achieved by setting 

bit ‘SLA’ to ‘0’. The in-lock condition will then be reached more quickly, because the frequency infor- 
mation is loaded immediately into the divider. 


Restrictions to the use of the programmable current amplifier 


The lowest current gain (0,023) must not be used in the in-lock condition when the supply voltage 
Vcec2 is below 5 V (CP3, CP2, CP1 and CPO are all set to ‘0’). This is to avoid possible instability of the 
loop due to a too small range of the sample and hold phase detector in this condition (see also section 
‘Characteristics’). 


Transient times of the bus signals 


When the SAA1057 is operating in a system with continuous activity on the bus lines, the transient 
times at the bus inputs should not be less than 100 ns. Otherwise the signal-to-noise ratio of the tuning 
voltage is reduced. 
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100uF = 18022 2,2 Te nF 100 nF 
7% nF | 
16 1 2 3 7 TUNER 
| 


47 uF , Vec1 Vec2 10kQ"") make 
y | + DCS am | voltage 
10 nF ]i8 «00 * 100 nF") 
N } 4 
1802 | ae 
N SAA1057 | 330nF (1). | as 
FM oscillator ne 18 | 
(Z;=75Q) 
4 MHz 
22 nF 
AM oscillator 17 7 
(Z;=2kQ) ° | |K AK 
DLEN CLB DATA 27 pF 
7Z283972.1 


(1) Values depend on the tuner diode characteristics. 


Fig. 6 Application example of the SAA1057PLL frequency synthesizer module. 
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FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR SAA1060 
DATA SHEET 


LED DISPLAY/INTERFACE CIRCUIT 


Q, Qp Q3 Aq, Ag Ag AZ Ag Ag ak a 


17 }21 |24)23]20)16 }13 |18 |22)2 10 ]12 }11 


S2ceeTeLE STEERS! : 
Vcc 
16 OUTPUT STAGES . 15.19 
VEE 


16 BIT-DATA LATCH A 16 BIT-DATA LATCH B 


es SAA1060 


BUS CONTROL 


U 4 8 {5 9 
DUP LOEX DATA DLEN CLB tenes ous 


Features Fig. 1 Block diagram. 

Driving 7, 14, 16-segment displays. 

Driving linear displays, bar graph displays for analogue functions. 

Serial to parallel decoder. 

Bus control for the selection of 18-bit words. 

2 x 16-bit latch. 

Duplex operation for two modes of output: static (16 bit) or dynamic (2 x 16 bit). 
Data transfer control. 

2 outputs for higher output current (80 mA). 


QUICK REFERENCE DATA 


Supply voltage range Vcc 4to6 V 
Operating ambient temperature range Tamb —20 to +80 °C 
Maximum input frequency fy typ. 50 kHz 
Supply current Icc typ. 60 mA 
Output current lo < 40 mA 
Output current (Qg and 04g only) Te) < 80 mA 


PACKAGE OUTLINE 
24-lead DIL; plastic (SOT-101A). 
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SAA1060 


GENERAL DESCRIPTION 


The integrated circuit SAA1060 is primarily designed to drive the display unit of a digital tuning 
system. It can also be used as a 16-bit serial to parallel decoder. Since the device has no decoder (this 
is handled by a microcomputer), it has many applications: 

® driving 7-segment displays 

® driving 14-segment displays 

@ driving linear displays, e.g. pointer, bar graph 

® static output of switch-functions 

® digital to analogue converter, with external R-2R network 

@ extension of the number of outputs for microprocessors or microcomputers. 


Data transmission is initiated by means of a burst of clock pulses (CLB), a data line enabie signal 
(DLEN) and the data signal (DATA). The bus control circuit distinguishes between interference and 
valid data by checking word length (17 bits) and the leading zero. This allows different bus infor- 
mation to be supplied on the same bus lines for other circuits (e.g. SAA1056 with 16 bits). 


The last bit (bit 17) of the data word contains the information which of the two internal latches will 
be loaded. The input LOEX determines if the latched data of selected latches is presented directly to 
the outputs, or synchronized with the data select signal DUP. 


The output stages are n-p-n transistors with open collectors. The current capability is designed for the 
requirements of duplex operation. Two of the outputs (Qg and O46) are arranged for double current, 
so that 2 x 2 segments can be connected in parallel. 


OPERATION DESCRIPTION 


Data inputs (DLEN, DATA) 


The SAA1060 processes serially the 18-bit data words synchronized with the clock burst (CLB) and 
applied to the data input DATA. A command will be accepted only when the data line enabie input 
(DLEN) is HIGH (see Fig. 3). 


16° bit 15t bit 


load] P | | 
bit [16 | 15 | O14 | O13 | 12 | 


7278909 ; leading zero — 


Fig. 2 Organization of a data word. 


Condition for 17th bit: 
O = load data latch B 
1 = load data latch A 


The loading of the accepted information in one of the data latches is done by the 19th clock pulse, 
when DLEN is LOW. 
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SAA1062A 
SAA1062AT 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


LCD DISPLAY/INTERFACE CIRCUIT 


GENERAL DESCRIPTION 


The SAA1062A is designed to drive a Liquid Crystal Display (LCD) of a digital tuning system. it contains 
a shift register with programmable length (18 or 21 bits), latches, both synchronized or static, exclusive- 
OR segment drivers (17 or 20 bits), an I.f. oscillator and a backplane driver for the LCD. The circuit is 
designed to be driven by a 3 bus structure from a microcomputer and can also be used as a programm- 
able 17 or 20 bits serial-to-paralle! decoder. It is also capable of storing 40 bits of information. 


Features 


Driving 7 to 20-segment displays. 

Driving linear displays. 

Serial to parallel decoder of digital signals. 

Bus control for the selection of 18/21-bit words. 
17/20-bit latch. 

A.C. segment drive. 

On-chip oscillator. 


QUICK REFERENCE DATA 


et te ey one eRe tne tnnatnn ns ett nee Rett* manne hy asnenaiNnannsr i Atirats mmnrstenme: tnt tense! a ter: team at: er: tear AemmrenahntettenR 


Supply voltage range Vec 42%t05,5 V 


Operating ambient temperature range Tamb —20 to +70 °C 
Maximum input frequency fj typ. 50 kHz 
Supply current lee typ. 3,5 mA 
Output current (Q4 to Q9q9) Te) > 60 pA 


PACKAGE OUTLINES 
SAA1062A : 28-lead DIL; plastic (SOT-117). 


SAA1062AT: 28-lead mini-pack; piastic (SO-28; SOT-136A). 


PEALE SPIE EEA EOSIN RAH OS 
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Fig. 1 Block diagram. 


WM W 
>> 
aga 
OO 
©) O) 
NO DO 
> > 
— 


SAA1063 


FLUORESCENT DISPLAY/INTERFACE CIRCUIT 


GENERAL DESCRIPTION 

The SAA1063 is designed to drive the display unit of a digital tuning system. It contains a 17-bit shift 
register, latches, display multiplexers and output stages, capable of driving 4% decades of a 7 segment 
fluorescent display in duplex mode. The decoding for the display is carried out in the data input 
(microcomputer). 

Features 

@ Driving 4% decades of a seven segment display in duplex mode. 

@ Microcomputer compatible. 

@ 17-bit shift register. 


@ D.C. and duplex operation. 


QUICK REFERENCE DATA 


Supply voltage range Vcc 4to5,5 V 
Operating ambient temperature range Tamb —20 to +80 vd @ 
Maximum input frequency fj min. 50 kHz 
Supply current Icc typ. 20 mA 
Output current lo max. 1,5 mA 
Maximum output voltage swing VQmax min. 34,5 V 


PACKAGE OUTLINE 
24-lead DIL; plastic (SOT-101A) 
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Fig. 1 Block diagram. 
Insert indicates structure of logic elements. 


Fluorescent display/interface circuit SAA1063 


SAA1063 


Fig. 2 Pinning diagram. 


PINNING 
1. Q1 13. Q9 , 
2. Q6 segment drive outputs 14. Q16 Sonepat 
3. Q2 15. Vee ground 
4. LOEX mode selection 16. Q10 
5. DLEN bus enable 17. Q15 segment drive outputs 
6. Vcc +5 V power supply 18. Q8 
7. DUPLEX ~— duplex input 19. VEE ground 
8. DATA data input 20. Q11 
9. CLOCK bus clock input 21. Q14 
10. Q5 22. Q7 segment drive outputs 
11. Q3 segment drive outputs 23. Q12 
12. O4 24. Q13 
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SAA1063 


OPERATION DESCRIPTION 


The input information for this device consists of a data bus with 17 bit words, an external clock 
synchronized with the data bus and an enable signal. The data format of these signals is given in Fig. 3. 
These signals are handled by the BUS CONTROL circuit in which the decision is taken as to whether 
these signals are valid for this device. It contains a leading zero detector (start condition of reception) 
and a data-length control. Leading zero is detected when the data signal is LOW and the DLEN signal 
HIGH, during the first HIGH period of the clock signal. During the HIGH period of the DLEN signal, 
the length control determines if the clock signal consists of 18 pulses. This last function permits the 
user to supply other information on the same signal lines. 


Furthermore the bus control prevents the device accepting interference on the signal lines. If leading 
zero is detected the shift register is reset and then the data is written into this register. The reset 
position of the first bit of the register is shifted into the last bit, if the length of the data and the clock 
input is correct. Incorrect length of the information is detected by checking the value of the last bit of 
the register. If the data transmission has been accepted properly, the bus control stage generates a valid 
pulse (LOVP). This pulse enables the load control circuit to load the contents of the register into one 
of the two latches. When the load bit of the data word is HIGH the register contents are loaded into 
latch A; when this load bit is LOW the register contents are loaded into latch B. When the data 
information is accepted this load bit is written into the first bit of the shift register. 


In duplex mode the load pulse is synchronised by the duplex signal, to avoid current transients in the 
output stages during the loading of the latches. The duplex mode operates in one of two mode 
conditions. When LOEX (pin 4) is LOW the duplex mode condition is selected; when LOEX is HIGH 
the d.c. mode condition is selected. The output stages are switched to the contents of latch A and 
latch B respectively. 


When the duplex input (pin 7) is LOW the contents of latch A can be found on the output, when this 
input is HIGH the contents of latch B are found on the output. 


In the duplex mode condition the output stages are capable of driving 32 duplexed segments of a 
fluorescent display. However, in the d.c. mode condition the output stages can only drive 16 segments 
of the display and two SAA1063 devices are required to drive a 4% decade display unit. 
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Fig. 3 Organisation of 18-bit data word. 
Notes 
1. The display segment is blanked by a HIGH data bit. 
2. In duplex mode the period between the two data words must be greater than 21 ms. 


3. Shaded timing periods are ‘don’t care’ levels. 
4.74 > 4 us if acontinuous clock is used. Tg and 73 > 4 us. Ta > 2 us. 
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SAA1063 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage | | Vcc max. 6 V 
Total power dissipation at Tamp = 80 PC Prot | max. 900 mW 
Operating ambient temperature range Tamb —20 to +80 OC 
Storage temperature range Tstg —55 to +125 oC 


CHARACTERISTICS 
VEE =0V; Vec= 5 V; Tamb = 25 OC unless otherwise specified 


parameter | symbol min. 


Supply voltage 


Supply current 


Inputs 
LOEX, DLEN, DATA, 
CLOCK 


input voltage HIGH 
input voltage LOW 
input current 

max. input frequency 


DUPLEX 
input voltage HIGH 
input voltage LOW 
input current HIGH 
input frequency 

Outputs 

Q1 to Q16 
output voltage HIGH é : | 19<0,7 nA | 
output voltage LOW | | lo=1mA 


output current 
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DEVELOPMENT DATA 
This data sheet contains advance information and SAA1099 


specifications are subject to change without notice. 


MICROPROCESSOR CONTROLLED STEREO SOUND GENERATOR 
FOR SOUND EFFECTS AND MUSIC SYNTHESIS 


GENERAL DESCRIPTION 


The SAA1099 is a monolithic integrated circuit designed for generation of stereo sound effects ana 
music synthesis. 


Features 


® Six frequency generators 
eight octaves per generator 
256 tones per octave 
Two noise generators 
Six noise/frequency mixers 
Twelve amplitude controllers 
Two envelope controllers 
Two 6-channel mixers/current sink analogue output stages 
TTL input compatible 
Readily interfaces to 8-bit microcontroller 
@ Minimal peripheral components 
® Simple output filtering 


Applications 


® Consumer games systems 
® Home computers 

® Electronic organs 

@ Arcade games 

® Toys 

® Chimes/alarm clocks 


QUICK REFERENCE DATA 


ar ee AR RRA RRR TEASE EN AIRE FEERAAD LO PA 


Supply voltage (pin 18) Vpp _ typ. 5 V 
Supply current (pin 18) lpp typ. 70 mA 
Reference current (pin 6) lref typ. 250 wA 
Total power dissipation Prot 500 mW 
Operating ambient temperature range Tamb Oto+70 °C 


aerate RA AAA A AEA HD PAD A ANCL EN A ee CRRA PI Se EP SR Nt DASA OIE NSD tO A AAI WENA Re A 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102CS). 
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Fig. 1 Block diagram. 


SAA1099 


Microprocessor controlled stereo sound generator 
for sound effects and music synthesis 


PINNING 


7290786 


Fig. 2 Pinning diagram. 


PIN DESIGNATION 


1 WR Write Enable: active LOW input which operates in conjunction with CS and 
AO to allow writing to the internal registers. 
2 CS Chip Select: active LOW input to identify valid WR inputs to the chip. This 


input also operates in conjunction with WR and AO to allow writing to the 
internal registers. 


3 AO Control/Address select: input used in conjunction with WR and CS to load 
data to the control register (AO = O) or the address buffer (AO = 1). 


DEVELOPMENT DATA 


4 OUTR Right channel output: a 7-level current sink analogue output for the ‘right’ 
component. This pin requires an external load resistor. 


5 OUTL Left channel output: a 7-level current sink analogue output for the ‘ieft’ 
component. This pin requires an external load resistor. 


lref Reference current supply: used to bias the current sink outputs. 


DTACK Data Transfer Acknowledge: open drain output, active LOW to acknowledge 
successful data transfer. On completion of the cycle DTACK is set to inactive. 


8 CLK Clock: input for an externally generated clock at a nominal frequency of 
8 MHz. 

9 Vss Ground: 0 V. 

10-17 DO-D7 Data: Data bus input. 

18 VppD Power supply: + 5 V typical. 
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SAA1099 


FUNCTIONAL DESCRIPTION 


The following sections provide a detailed functional description of the SAA1099 as shown in the block 
diagram, Fig. 1. 


Frequency generators 


Six frequency generators can each select one of 8 octaves and one of 256 tones within an octave. 
A total frequency range of 31 Hz to 7,81 kHz is available. The outputs may also control noise or 
envelope generators. All frequency generators have an enable bit which switches them on and off, 
making it possible to preselect a tone and to make it inaudible when required. The frequency 
generators may be synchronized using the frequency reset bit. 


The frequency ranges per octave are: 
Octave Frequency range 


0 31 Hz to 61 Hz 

61 Hz to 122 Hz 

122 Hz to 244 Hz 
245 Hz to 488 Hz 
489 Hz to 977 Hz 
978 Hz to 1,95 kHz 
1,96 kHz to 3,91 kHz 
3,91 kHz to 7,81 kHz 


NOOR WQN — 


Noise generators 


The two noise generators both have a programmable output. This may be a software controlled noise 
via one of the frequency controlled generators or one of three pre-defined noises. There is no tone 
produced by the frequency generator when it is controlling the noise generator. The noise produced is 
based on double the frequency generator output, i.e. a range of 61 Hz to 15,6 kHz. 

In the event of a pre-defined noise being chosen, the output of noise generator 0 can be mixed with 
frequency generator 0, 1 and 2; and the output of noise generator 1 can be mixed with frequency 
generator 3, 4 and 5. In order to produce an equal level of noise and tone outputs (when both are 
mixed) the amplitude of the tone is increased. The three pre-defined noises are based on a clock 
frequency of 7,8 kHz, 15,6 kHz or 31,25 kHz. 


Noise/frequency mixers 
Six noise/frequency mixers each with four selections 


@ Channel off 

@ Frequency only 

@ Noise only 

@ Noise and frequency 


Each mixer channel has one of the frequency generator outputs fed to it, three channels use noise 
generator O and the other three use noise generator 1. 


Amplitude controllers 


Each of the six channel outputs from the mixer is split up into a right and left component giving 
effectively twelve amplitude controllers. An amplitude of 16 possible levels is assigned to each of the 
twelve signals. With this configuration a stereo effect can be achieved by varying only the amplitude 
component. The moving of a sound from one channel to the other requires, per tone, only one update 
of the amplitude register contents. 

When an envelope generator is used, the amplitude levels are restricted. The number of levels available 
is then reduced to eight. This is achieved by disabling the least significant bit (LSB) of the amplitude 
control. 
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SAA1099 


Microprocessor controlled stereo sound generator 
for sound effects and music synthesis 


Envelope controllers 


Two of the six tone generators are under envelope control. This applies to both the left and right 
Outputs from the tone generator. 
The envelope has the following eight possible modes: 


Amplitude is zero 

@ Single attack 

@ Single decay 

® Single attack-decay (triangular) 
@ Maximum amplitude 

@® Continuous attack 

® Continuous decay 

@ Continuous attack-decay 


The timing of the envelope controllers is programmabie using one of the frequency generators (see 
Fig. 1). When the envelope mode is selected for a channel its control resolution is halved for that 
channel from 16 levels to 8 levels by rounding down to the nearest even level. 

There is also the capability of controlling the ‘right’ component of the channel with inverse of the 
‘left’ component, which remains as programmed. 


A direct enable permits the start of an envelope to be defined, and also allows termination of an 
envelope at any time. The envelope rate may be controlled by a frequency channel (see Fig. 1), or by 
the microprocessor writing to the address buffer register. If the frequency channel controlled is OFF 
(NE = FE = Q) the envelope will appear at the output, which provides an alternative ‘non-square’ tone 
capability. In this event the frequency will be the envelope rate, which provided the rate is from the 
frequency channel, will be a maximum of 1 KHz. Higher frequencies of up to 2 kHz can be obtained 
by the envelope resolution being halved from 16 levels to 8 levels. Rates quoted are based on the input 
of a 8 MHz clock. 


Six-channel mixers/current sink analogue output stages 


Six channels are mixed together by the two mixers allowing each one to control one of six equally 
weighted current sinks, to provide a seven level analogue output. 


Command/control select 
In order to simplify the microprocessor interface the command and control information is multiplexed. 


To select a register in order to control frequencies, amplitudes, etc. the command-register has to be loaded. 


The contents of this register determines to which register the data is written in the next control-cycle. 
If a continuous update of the control-register is necessary, only the control-information has to be 
written (the command-information does not change). 

If the command/control select (AO) is logic 0, the byte transfer is control; if AO is logic 1, the byte 
transfer is command. 


Interface to microprocessor 


The SAA1099 is a data bus based !/O peripheral. Depending on the value of the command/control 
signal (AQ) the CS and WR signals control the data transfer from the microprocessor to the SAA1099. 
The data-transfer-acknowledge (DTACK) indicates that the data transfer is completed. When, during 
the write cycle, the microprocessor recognizes the DTACK, the bus cycle will be completed by the 


processor. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 18) | VppD —0,3to +7,5 V 

Maximum input voltage V\ —0,3to +7,5 V 
at Vpp = 4,5 to 5,5 V V\ —0,5to +7,5 V 

Maximum output current lo max. 10 mA 

Total power dissipation Prot 500 mW 

Storage temperature range Tstg —55 to +125 °C 

Operating ambient temperature range Tamb Oto +70 °C 

Electrostatic handling* Ves —1000 to + 1000 V 


* Equivalent to discharging a 250 uF capacitor through a 1 kQ series resistor. 
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Microprocessor controlled stereo sound generator 
for sound effects and music synthesis 


D.C. CHARACTERISTICS 
Vpp = 5 V + 10%; Tampb = 0 to 70 °C; unless otherwise specified 


Supply 
Supply voltage Vpp 4,5 5,0 55 V 
Supply current IDD — 70 100 mA 
Reference current (note 1) lref 100 250 400 uA 
INPUTS 
Input voltage HIGH Vi 2,0 — 6,0 V 
Input voltage LOW ? VIL —0,5 ~ 0,8 V 
Input leakage current thy —~ _ 10 LA 
Input capacitance C; — — 10 pF 
OUTPUTS 
DTACK (open drain; note 2) 
=< Output voltage LOW 
a at Io, = 3,2 mA VOL 0 — 0,4 V 
5 Voltage on pin 7 (OFF state) V7-9 —0,3 = 6,0 V 
= Output capacitance (OFF state) Co _ — 10 pF 
6 Load capacitance Ch | _ = 150 pF 
a Output leakage current (OFF state) —-lLo — — 10 MA 
tf 
a) 


Audio outputs (pins 4 and 5) 

With fixed |,o¢ (note 3) 

One channel on loiW/lret 90 of 120 % 
Six channels on !og/6x! ef 85 = 110 % 


With lof = 250 pA; Ry = 1,5 kQ. (+ 5%) 


One channel on loi/lret 90 — 110 % 
Six channels on log/6xl ref 85 — 105 % 
Output current one channel on lot 225 = 275 BA 
Output current six channels on los 1,3 = 1,6 mA 


With resistor supplying lef (note 4) 


Output current one channel on lo1 150 = 350 LA 
Output current six channels on lo 0,9 = 1,9 mA 
Load resistance Ri 600 — —_ {2 

D.C. leakage current all channels off —ILo — — 10 HA 


Maximum current difference between 
left and right current sinks (note 5) + lomax — — 15 % 


Signal-to-noise ratio (note 6) S/N — tbf ~ dB 
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A.C, CHARACTERISTICS 


Vpp =5 V t 10%; Tamp = O to 70 °C; timing measurements taken at 2,0 V for a logic 1 and 0,8 V 
for a logic O unless otherwise specified (see waveforms Figs 3 and 4) 


parameter symbol min. typ. max. unit 


Bus interface timing (see Fig. 3) 


AO set-up time to CS fall tasc 0 — ~ ns 
CS LOW to WR fall tcsw 30 ~ _ ns 
AO set-up time to WR fall tasw 50 —_ _ ns 
WR LOW time twee 100 _ _ ns 
Data bus valid to WR rise tasw 100 ~ — ns 
DTACK fall delay from WR fall (note 7) tpew 0 ~ 85 ns 
AO hold time from WR HIGH taAHW 0 — _ ns 
CS hold time from WR HIGH tCHW 0 — — ns 
Data bus hold time from WR HIGH tpHW 0 = — ns 
DTACK rise delay from WR HIGH toRw 0 ~ 100 ns 
Bus cycle time (note 8) tcy 4tcLK | —- fe 
Bus cycle time (note 9) tcy 16tcLK | — a 
| Clock input timing (see Fig. 4) 
Clock period tCLK 120 125 255 =| ns 
Clock LOW time tLow 55 —~ _ ns 
Clock HIGH time | THIGH 55 = = ns 


Notes to the characteristics 


1, Using an external constant current generator to provide a nominal Ie or external resistor 
connected to Vpp. 

2. This output is short-circuit protected to Vip and Vcs. 

3. Measured with Ire¢ a constant value between 100 and 400 ,:A; load resistance (R1_) allowed to match 
E12 (5%) in all applications via: 


Ry = 0,6 [Ipe¢]“! —16 [pee] “5 + 12% 


> 


. Measured with Rref = 10 kQ2 (+ 5%) connected between I-e¢ and Vpp; Ry = 1,5 kQ (+ 5%); OUTR 
and OUTL short-circuit protected to Vcc. | 
. Left and right outputs must be driven with identical configuration. 
. Sample tested value only. | : | 
. This timing parameter only applies when no wait states are required; otherwise parameter is invalid. 
. The minimum bus cycle time of four clock periods is for loading all registers except the amplitude 
registers. 
9. The minimum bus cycle time of 16 clock periods is for loading the amplitude registers. In a 
system using DT ACK it is possible to achieve minimum times of 500 ns. Without DTACK the 
parameter given must be used. 


CONDO 
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Fig. 3 Bus interface waveforms. 
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Fig. 4 Clock input waveform. 
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APPLICATION INFORMATION 
Device operation 


The SAA 1099 uses pulse width modulation to achieve amplitude and envelope levels. The twelve 

signals are mixed in an analogue format (6 ‘left’ and 6 ‘right’) before leaving the chip. The amplitude 
and envelope signals chop the output at a minimum rate of 62,5 kHz, compared with the highest tone 
output of 7,81 kHz. Simple external low-pass filtering is used to remove the high frequency components. 


Rates quoted are based on the input of a 8 MHz clock. 


A data bus based write only structure is used to load the on-board registers. The data bus is used to 
load the address for a register, and subsequently the data to that register. Once the address is loaded 
multiple data loads to that register can be performed. 


The selection of address or data is made by the single address bit AO, as shown in register maps Table 1 
and Table 2, | 


The bus control signals WR and CS are designed to be compatible with a wide range of microprocessors, 
a DTACK output is included to optimise the interface with an S68000 series microprocessor. In most 
bus cycles DTACK will be returned immed iately, this applies to all register address load cycles and all 
except amplitude data load cycles. With respect to amplitude data, a number of wait cycles may need 
to be performed, depending on the time since the previous amplitude load. DTACK will indicate the 
number of required waits. 


Register description (see Tables 2 and 3) 


The amplitudes are assigned with ‘left’ and ‘right’ components in the same byte, on a channel by 
channel basis. The spare locations that are left between blocks of registers is to allow for future 
expansion, and should be written as zero’s. The tone within an octave is defined by eight bits and the 
octave by three bits. Note that octaves are paired (0/1, 2/3 etc.). The frequency and noise enables are 
grouped together for ease of programming. The controls for noise ‘colour’ (clock rate) are grouped 

in one byte. 


The envelope registers are positioned in adjacent locations. There are two types of envelope controls, 
_ direct acting controls and buffered controls. The direct acting controls always take immediate effect, 
and are: 


@ Envelope enable (reset) 
@ Envelope resolution (16/8 level) 


The buffered controls are acted upon only at the times shown in Fig. 5 and control selection of: 


@ Envelope clock source 
@ Waveform type 
© Inverted/non-inverted ‘right’ component 


Table 1 External memory map 


| data bus inputs 
D7 ;} D6 D5 D4 D3 D2 D1 DO 


D7 D6 D5 D4 D3 D2 Di | DO data for internal registers 
X xX X A4 A3 A2 | Atl AO internal register address 


Where X = don’t care state. 


operations 
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Microprocessor controlled stereo sound generator 
for sound effects and music synthesis 


Table 2 Internal register map. 


register data bus inputs operations 
address | D7 D6 D5 D4 D3 D2 D1 DO 


00 ARO3 | ARO2| ARO1} AROO; ALO3 | ALO2 | ALO1 | ALOO | amplitude O right channel; 
left channel 


01 1 1 1 1 1 1 1 1 amplitude 1 right/left 
02 2 2 2 2 2 2 2 2 ampiitude 2 right/left 
03 3 3 3 3 3 3 3 3 amplitude 3 right/left 
04 4 4 4 4 4 4 4 4 amplitude 4 right/left 
05 5 5 5 5 5 5 5 5 amplitude 5 right/left 
06 x x Xx x Xx x xX X 
07 x x xX x Xx Xx Xx Xx 
08 FO7 FO6 |FO5 | FO04 |FO3 | FO2 | FO FOO /| frequency of tone O 
09 1 1 1 1 1 1 1 1 frequency of tone 1 
OA 2 2 2 2 2 2 2 2 frequency of tone 2 
OB 3 3 3 3 3 3 3 3 frequency of tone 3 
OC 4 4 4 4 4 4 4 4 frequency of tone 4 
OD F57 F56 F55 F54 F53 F52 F51 F50 | frequency of tone 5 
OE xX xX xX xX Xx x xX X 
OF xX xX xX x xX Xx xX xX 
10 XxX 012 | 011 010 |X 002 | 001 000 | octave 1; octave 0 
11 X 032 | 031 030 |X 022 {021 020 | octave 3; octave 2 
12 xX 052 | 051 050 |X 042 | 041 040 | octave 5; octave 4 
13 xX xX x x x X Xx Xx 
14 X Xx FE5 |FE4 |; FE3 | FE2 | FE1 | FEO | frequency enable 
15 xX x NE5 |NE4 |NE3 |NE2 |NE1 | NEO [noise enable 
16 X X N11 {N10 |X x NO1 |NOO_ | noise generator 1; 
noise generator O 

17 x x x X Xx X x x 
18 EOQ7 |X E05 | E04 |£03 |E0O2 | E01 EOO {| envelope generator O 
19 E17 |X E15 |E&14 |E13 |€12 |€E11 E10 |envelope generator 1 
1A Xx X Xx xX X xX Xx Xx 
be ‘ ‘ ‘ x . ‘ ‘é A {| frequency reset (all channels) 
1C X Xx X Xx Xx X RST | SE ||sound enable (all channels) 
1D xX Xx xX x x xX x X 
1E x Xx Xx xX Xx Xx x xX 
1F xX X x xX Xx Xx xX X 

Where: 


All don’t cares (X) should be written as zero’s. 
00 to 1F block of registers repeats eight times in the block between addresses 00 to FF (full internal 
memory map). 
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APPLICATION INFORMATION (continued) 
Table 3 Register description 


ARn3; ARn2; 4 bits for amplitude control 
ARn1; ARnO of right channel 
(n =0,5) 0000 minimum amplitude (off) 


1111 maximum amplitude 


ALn3; ALn2; 
ALn1; ALnO 
(n =0,5) 


4 bits for amplitude control 
of left channel 

0000 = minimum amplitude (off) 

1111 maximum amplitude 


Fn7 to Fn0 
(n = 0,5) 


8 bits for frequency control 

of the six frequency generators 
0000000 0 lowest frequency 
11111111 ~~ highest frequency 


bits for octave control 
O lowest octave (31 Hz to 61 Hz) 

1 (61 Hz to 122 Hz) 
0 (122 Hz to 244 Hz) 
1 (245 Hz to 488 Hz) 
0 (489 Hz to 977 Hz) 
1 
0 
1 


On2; On1; OnO 
(n = 0,5) 


(978 Hz to 1,95 kHz) 
(1,96 kHz to 3,91 kHz) 


3 
0 
0 
0 
0 
1 
1 
1 
1 highest octave (3,91 kHz to 7,81 kHz) 


0 
0 
1 
1 
0 
0 
1 
1 


FEn frequency enable bit (one tone per generator) 
(n = 0,5) FEn = 0 indicates that frequency ‘n’ is off 
NEn noise enable bit (one tone per generator) 

(n NEn = 0 indicates that noise ‘n’ is off 


2 bits for noise generator control. 
These bits select the noise generator rate (noise ‘colour’) 
Nn1 Nn0O_ clock frequency 

0 O- 31,3 kHz 

0 1 15,6 kHz 

1 0 7,6 kHz 

1 1. 614Hzto 15,6 kHz (frequency generator 0/3) 
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En7; 


En5 to EnO 7 bits for envelope control 
(n = 0,1) EnO 
0 —_—_left and right component have the same envelope 
right component has inverse of envelope that is applied to left 
component 
En2 nl 
0 zero amplitude 

maximum amplitude 

single decay 

repetitive decay 

single triangular 

repetitive triangular 

single attack 

repetitive attack 


m 
OO 


m 
aA 


4 bits for envelope control (maximum frequency = 977 Hz) 
3 bits for envelope control (maximum frequency = 1,95 kHz) 


m 
ol 


internal envelope clock (frequency generator 1 or 4) 
external envelope clock (address write pulse) 


mi 
= Os = O33 — Os5 -"e=-2 =| Oaoodds 
~ 


reset (no envelope control) 
envelope control enabled 


SE sound enable for all channels 
(reset on power-up to 0) 

0 all channels disabled 

1 all channels enabled 


DEVELOPMENT DATA 


Reset signal to all frequency generators 
0 all generators enabled 
1 all generators reset and synchronized 


Note 
All rates given are based on the input of a 8 MHz clock. 
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APPLICATION INFORMATION (continued) 


envelope generator inactive envelope generator active 


|< (1) >| t 
3 


ox 


Fig. 5 Envelope waveforms. 
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Notes to Fig. 5 
(1) The level at this time is under amplitude control only (En7 = 0; no envelope). 


(2) When the generator is active (En7 = 1) the maximum level possible is 7/8ths of the amplitude level. 


(3) After position (3) the buffered controls will be acted upon when loaded. 
(4) At positions (4) the buffered controls will be acted upon if already loaded. 


(5) Waveforms ‘a’ to ‘h’ show the left channel (EnO = 0; left and right components have the same 
envelope). 
Waveform ‘i’ shows the right channel (En0O = 1; right component inverse of envelope applied to 
left). 
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Fig. 6 Typical application circuit diagram. 
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TUNER SWITCHING CIRCUIT 


The SAA1300 is for switching on and off the supply lines of various circuit parts via an !?C bus signa!. 
Furthermore, it can be used to supply current for switching diodes in radio and television tuners. It 
contains 5 output stages, which are capable of supplying up to 100 mA in the ON state or sinking up 
to -100 uA inthe OFF state. 


Current limiting and short-circuit protection are included. The output stages are driven by a shift 
register/latch combination which is loaded via data from the 1°C bus. A power-on reset of the latches 
ensures the OFF state of the output stages (OUT 2 to GUT 5) without data reception from the °C bus 
A subaddressing system allows the connection of up to three circuits an the same IC bus lines: one on 
the outputs (OUT 1, pin 7) can also be used as an input to select the Cevice wa a simole titeriial A/D 
converter, 
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PACKAGE OUTLINE 
Q-lead SIL; plastic (SOT-142B). 
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PINNING 
pin no. symbol function 
1 GND ground 
2 Vp positive supply 
3 OUT 5 
4 OUT 4 
5 OUT 3 outputs 
6 OUT 2 
7 OUT 1 output and subaddressing input 
8 SDA serial data line Cb 
9 SCL serial clock line a 


12C BUS INFORMATION 
Address, first byte 


O0O1000ABO0 where, 


A B function condition 


general address OUT 1 = output 

OUT 1 = input address accepted if VoyT 1 = VouT (LOW) 
OUT 1 = input address accepted if Voyt 1 = VouT H (HIGH) 
OUT 1 = input address accepted if Voyt 1 = VouT m (MEDIUM) 


-— O- © 


Data, second byte 
OUT 5, OUT 4, OUT 3, OUT 2, OUT 1, X, X, X 


The !/O output stage (OUT 1) is switched as an input stage after a power-on reset. It depends on the 
contents of the first data transmission whether the output stage is switched as an output or remains 


as an input. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage | Vp max. 13,2 V 
Input voltage range at SDA, SCL Vi -05 to+13,7 V 
Input voltage range at OUT 1 Vi —0,5to+12,5 V 
Output voltage range at OUT 1 to OUT 5 Vo —0,5to+12,5 V 
Input current at SDA, SCL I max. 20 mA 
Input current at OUT 1 I max. 20 mA 
Total power dissipation Prot max. 650 mW 
Storage temperature range T stg —40 to+ 125 °C 
Operating ambient temperature range Tamb —20 to +80 °C 
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Tuner switching circuit SAA1300 


CHARACTERISTICS 


Vp =8 V; Tamb = 25 OC; unless otherwise specified 


Supply (pin 2) 


Supply voltage range Vp 4 re 12 V 
Supply current Ip — 10 — mA 
Power-on reset level 

output stage in “OFF” condition VpPR = = 3,5 V 
Maximum power dissipation* Pmax — 650 _ mW 


Inputs SDA, SCL (pins 8 and 9) 


Input voltage HIGH VIH 2,8 — Vp+0,5 | V 
Input voltage LOW VIL 0 — 1,8 V 
Input current HIGH —htH — = 50 LA 
Input current LOW ly — _ 0,1 LA 
Acknowledge sink current IACK 2,5 — = mA 
Maximum input frequency ti max 100 — — kHz 


Outputs OUT 1 to OUT 5 (pins 3 to 7) 


Maximum output current;source :""ON"” | logo + 100 — + 150 mA 
Maximum output current; source : “ON” 

Tamb = 80 °C lOso 60 = — mA 
Output voltage HIGH at IQ¢go VOH = — Vp —2 V 
Output current; sink: “OFF” IOsi —100 —300 _ LA 
Output voltage LOW at Ig; VOL —- ~ 100 mV 
Output voltage MEDIUM at lg =12,5mA | Vom — — Vp—0,5 | V 


OUT 1 used as subaddressing input 


Input voltage HIGH (code 1 0) VOUT 1H 0,72 Vp — Vp V 
Input voltage MEDIUM (code 1 1) VOUT 1M 039Vp — 0,61 Vp |V 
Input voltage LOW (code 0 1) VOUT IL 0 — 0,28Vp |V 


Purchase of Philips 1?C components conveys a license under the 
Philips’ |2C patent to use the components in the |2C system provided 
the system conforms to the I?C specifications defined by Philips. 


* Outputs must not be driven simultaneously at maximum source current. 
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FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


REMOTE CONTROL TRANSMITTER 


GENERAL DESCRIPTION 


The SAA3004 transmitter IC is designed for infrared remote control systems. It has a total of 448 
commands which are divided into 7 sub-system groups with 64 commands each. The sub-system code 
may be selected by a press button, a slider switch or hard wired. 


The SAA3004 generates the pattern for driving the output stage. These patterns are pulse distance 
coded. The pulses are infrared flashes or modulated. The transmission mode is defined in conjunction 
with the sub-system address. Modulated pulses allow receivers with narrow-band preamplifiers for 
improved noise rejection to be used. Flashed pulses require a wide-band preamplifier within the 
receiver. 


The SAA3004 has the following features: 

Flashed or modulated transmission 

7 sub-system addresses 

Up to 64 commands per sub-system address 
High-current remote output at Vpp = 6 V (—IQy = 40 mA) 
Low number of additional components 

Key release detection by toggle bits 

Very low stand-by current (< 2 yA) 

Operational current < 2 mA at 6 V supply 

Wide supply voltage range (4 to 11 V) 

Ceramic resonator controlled frequency (typ. 450 kHz) 


PACKAGE OUTLINES 


20-lead DIL; plastic (SOT-146C1). 
20-lead mini-pack; plastic (SO-20; SOT-163AC3). 


Encapsulation: 20-lead plastic DIL or 20-lead plastic mini-pack (SO-20) 
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Fig. 1 Transmitter with SAA3004. 


INPUTS AND OUTPUTS 
Key matrix inputs and outputs (DRVON to DRV6N and SENON to SEN6N) 


The transmitter keyboard is arranged as a scanned matrix. The matrix consists of 7 driver outputs and 

7 sense inputs as shown in Fig. 1. The driver outputs DRVON to DRVE6N are open drain N-channel 
transistors and they are conductive in the stand-by mode. The 7 sense inputs (GENON to SEN6N) enable 
the generation of 56 command codes. With 2 external diodes all 64 commands are addressable. The sense 
inputs have P-channel pull-up transistors, so that they are HIGH until they are pulled LOW by connec- 
ting them to an output via a key depression to initiate a code transmission. 


Address mode input (ADRM) 


The sub-system address and the transmission mode are defined by connecting the ADRM input to one 
or more driver outputs (ODRVON to DRV6N) of the key matrix. If more than one driver is connected 
to ADRM, they must be decoupled by a diode. This allows the definition of seven sub-system addres- 
ses as shown in Table 3. If driver DRV6N is connected to ADRM the data output format of REMO is 
modulated or if not connected, flashed. 


The ADRM input has switched pull-up and pull-down loads. In the stand-by mode only the pull-down 
device is active. Whether ADRM is open (sub-system address 0, flashed mode) or connected to the 
driver outputs, this input is LOW and will not cause unwanted dissipation. When the transmitter 
becomes active by presssing a key, the pull-down device is switched off and the pull-up device is 

~ switched on, so that the applied driver signals are sensed for the decoding of the sub-system address 
and the mode of transmission. 
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FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


LOW VOLTAGE INFRARED REMOTE CONTROL 
TRANSMITTER (RC-5) 


GENERAL DESCRIPTION 


The SAA3006 is intended as a general purpose (RC-5) infrared remote control system for use where 
only low supply voltages are available. The device can generate 2048 different commands and utilizes a 
keyboard with a single-pole switch per key. The commands are arranged so that 32 systems can be 
addressed, each system containing 64 different commands. 


The circuit response to legal (one key pressed at a time) and illegal (more than one key pressed at a 
time) keyboard operation is specified later in this publication (see KEY ACTIVITIES). 


Features 

Low supply voltage requirements 

Very low current consumption 

For infrared transmission link 

Transmitter for 32 x 64 commands 

One transmitter controls 32 systems 

Transmission biphase technique 

Short transmission times; speed-up of system reaction time 
Single-pin oscillator input 

Input protection 


Test mode facility 


QUICK REFERENCE DATA 


Supply voltage range Vpp 2to/7 V 
Input voltage range Vy} 0,5 to (Vpp + 0,5) V* 
Input current +1 max. 10 mA 
Output voltage range Vg -—0,5to(Vpp+0,5) V* 
Output current +IlgQ max. 10 mA 
Operating ambient temperature range Tamb —25 to +85 oC 


*Vpp + 0,5 V not to exceed 9 V. 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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Fig. 1 Block diagram. 
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INFRARED REMOTE CONTROL TRANSMITTER (LOW VOLTAGE) 


GENERAL DESCRIPTION 


The SAA3007 transmitter 1C for infrared remote control systems has a capacity for 1280 commands 
arranged i 20 subsystem address groups of 64 commands each. The subsystem address may be 


selected by press-button or slider switches, or be hard-wired. 


Commands are transmitted in patterns of pulses coded by the pulse spacing. The pulses can be 
infrared flashed (single pulse) or modulated. Flashed infrared transmissions require a wideband 
ureamplitier at the receiver, but modulated transmissions allow a narrow band receiver to be used 
for improved noise rejection. The modulation frequency of the SAA3007 is 455 kHz which aliows 
disturbance-tree infrared operation in the presence of 10 - 100 kHz fluorescent lamps. 


Features 


Flashed or modulated transrnission modes 


Supply voltage range 2 V to 6.5 V 

40 mA output current capability 

Very low standby current (<0 4 uA at Vop =~ 6 V) 
Up to 20 subsystem address groups \ 


Up to 64 commands per subsystem address | 


© @€ @ @e@e@#?@ ¢ @ 


Requires few additional components 


PACKAGE OUTLINES 
SAAS007P: 20-lead DIL; plastic (SOT-146C1). 
SAASO07 T: 20-igad mini-pack; plastic (SO-20; SOT-1G63A). 


AAR AONE PESTO MEP LENS PPO LITLE 


mc AHSAN AAMC, TOR TAN RUT DS A A RETA NOOSE EAB 


Immune from fiuorescent lamp disturbance in modulated made 


up to 1280 commands 
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DEVELOPMENT DATA 
This data sheet cortains advance information and SAA3007 
specitications are subject to change without notice, 
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Fig. 1 SAA3007 application example. 


PINNING 
1. REMO remote data output 
REMO Vop 2. SEN6N ~ 
SENGN DRV6N 3. SENON 
4. SEN4N 
SENSN | 3 | DRV5N 5. SEN3SN  ! _— sense inputs from key matrix 
SEN4N DRV4N o> mee 
| 7. SENIN 
SEN3N DRV3N 8. SENON 
! 1 SAA3007 | , 
SENN [6 | DRAWN 9. ADRM address/mode control input 
aan er 10. Vss ground (0 V) 
ce al 11. OSCI oscillator input 
SENON 13] DRVON 
12. OSCO oscillator output 
ADRM 9 | OSCO 13. DRVON 
Weg OSscl 14. DRV1IN 
Sener eee 15. DRV2N 
PaO TIEE 16. DRV3N_ ,_ drive outputs to key matrix 
17. DRVAN 
Fig. 2 Pinning diagram. 18. DRV5SN 
19. DRV6N 
20. Vpp positive supply voltage 
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SAA3028 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


INFRARED REMOTE CONTROL TRANSCODER (RC-5) 


GENERAL DESCRIPTION 


The SAA3028 is intended for use in general purpose (RC-5) remote control systems. The main function 
of this integrated circuit is to convert RC-5 biphase coded signals into equivalent binary values. Two 
input circuits are available: one for RC-5 coded signals only; the other is selectable to accept (1) RC-5 
coded signals only, or (2) RC-5 (extended) coded signals only. The input used is that at which an 

active code is first detected. Coded signals not in RC-5/RC-5(ext) format are rejected. Data input and 
output is by serial transfer, the output interface being compatible for 1? C bus operation. 


Features 

Converts RC-5 or RC-5(ext) biphase coded signals into binary equivalents 

Two data inputs, one fixed (RC-5), one selectable (RC-5/RC-5(ext)) 

Rejects all codes not in RC-5/RC-5(ext) format 

1?C output interface capability 

Power-off facility 

Master/slave addressable for multi-transmitter/receiver applications in RC-5(ext) mode 


Power-on-reset for defined start-up 


QUICK REFERENCE DATA 


Supply voltage range VppD 4,5 to 55 V 
Supply current (quiescent) at 
Vpp = 5,5 V; Tamb = 25 OC IDpD max. 200 ywA 


Operating ambient temperature range Tamb —25to +85 °C 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38Z). 
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SAA3028 


RC5 DAV 


TIMER 
CONTROL 
CIRCUIT 


DATA 1 
Pacis BUFFER 
DATA 2 TECTOR 


POWER - ON 
RESET 


Vop Vss MAO MA1 MA2 


Fig. 1 Block diagram. 


PINNING 
1 DAV 
2 MAO 
3 MA1 
4 MA2 
5 RC5 
SAA3028 ° siete 
7 OSCO 
8 ss 
9 SCL 
10 SDA 
11 DATA 2 
7287353 
12 DATA 1 
13 PO 
Fig. 2 Pinning diagram. 14 ENB 
15 SSB 
16 VppD 


168 July 1983 


osci Osco 


CLOCK 
GENERATOR 


SAA3028 


12C BUS 


INTERFACE SDA 


OWER - OFF 
CIRCUIT 


SSB ENB PO 7287352 


data valid output with open drain 
N-channel transistor 


master address inputs 


data 2 input select 
oscillator input 
oscillator output 
negative supply (ground) 
serial clock line 

! I7C bus 
serial data line 
data 2 input 
data 1 input 


power-off signal output with open 
drain N-channel transistor 


enable input 
set standby input 
positive supply (+5 V) 


SAA7000 


OSE 


DIGITAL AUDIO 


INTERPOLATION AND MUTING CIRCUIT FOR 
COMPACT DISC DIGITAL AUDIO SYSTEM 


GENERAL DESCRIPTION 


The SAA7000 interpolation and muting circuit descrambles and separates data into left and right 
channels and minimizes the effects of erroneous data on the performance of the Compact Disc Digital 
Audio System. Minor errors (those present in one data sample only) are replaced with audio data 
obtained by interpolation; more persistent errors are removed by muting. 


Features 


Descrambles data from error corrector SAA7020 and formats into left and right channels 
Minimizes the effect of erroneous data samples 

16-bit serial data input (two’s complement) 

Smoothed transitions before and after muting 

Interpolated data replaces single erroneous data samples 

Serial output for digital-to-analogue converters (DACs) or filter circuits 

Generates crystal-derived timing signals for system master data clock (4,2336 MHz), serving error 
corrector SAA7/020 and digital filter SAA7030 

Selectable output format: offset binary or two’s complement; 14 or 16-bit word 


CLEC INPUT 
DAEC SHIFT ee MULTIPLIER OUTPUT 
REGISTER ee FORMAT OUTPUT 
SELECTOR SHIFT 


REGISTER 


4 SAMPLE OUTPUT 
SHIFT SHIFT 
REGISTER REGISTER 


TIMING & CONTROL 
UNEC 


FSEC 


7280400 
XTAL1 XTAL2 ~~ CLOX 14/16 


Fig. 1 Block diagram. 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102CS). 
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SAA7000 


PINNING 
1 VBB back bias supply 
2 FSEC frame sync pulse input 
“ODT 3 CLEC input data clock 
NEST 4 DAEC data input (two’s complement) 
14/16 | and output format selector 
Sade 5 UNEC error flag input 
a 6 CLOX buffered clock output (XTAL1) 
as 7 XTAL2 drive output to clock crystal 
ial 8 XTAL1 external clock input 
STR1 9 Vss ground 
STR2 10 VpD2 + 12 V supply 
Vee 11 STR2 strobe 2 output 
eer 12 STR1 strobe 1 output 
13 DLCF left channel data output 
Fig. 2 Pinning diagram. (format selected by DAEC) 
14 CLCF 14/16-bit clock burst output 
15 DRCF right channel data output 
(format selected by DAEC) 
16 14/16 selects bit length of clock burst 
output from CLCF 
17 TEST test input 
18 Vpp1 +5 V supply 


FUNCTIONAL DESCRIPTION 


The SAA7000 is used in the Compact Disc system to reconstruct audio data by interpolation if the 
error corrector SAA7020 is unable to correct a data sample, or mutes the data when it passes 
consecutive erroneous data samples. Errors are indicated by an error flag (UNEC) from the SAA7020; 
when no error flag occurs, the data value through SAA7000 is unaffected. 


Data samples (at DAEC, clocked in by CLEC) are first descrambled and then separated into left and 
right channels. A similar descramble and separation is performed on the error flag (UNEC). 


If, for either left or right channels, a single ‘error’ is flagged between two ‘good’ data samples then 
linear interpolation is used to replace the erroneous value. If two or more adjacent samples are flagged, 
then the samples in error are muted. Beginning thirty samples before the first of the consecutive errors, 
the data value of the samples is attenuated smoothly to zero following a (0 to 7) cosine curve. After the 
error burst, the next thirty samples are smoothly returned to full level following a (7 to 27) cosine 
curve. The muting is applied simultaneously to data in both left and right channels regardless of the 
source of the error. 


The data (good or processed) is formatted into two’s complement or offset binary to match the DACs 
in use. This selection is made with a special function of the data input (DAEC, see Fig. 6). The data is 
then fed to the left and right outputs (DLCF and DRCF) and is clocked out by the output clock 
(CLCF). Strobes (STR1 and STR2) are generated for the DACs and the digital filter (SAA7030). 
Fourteen or sixteen-bit DACs can be accommodated by the use of the select input (14/16). 


The SAA7000 automatically synchronizes to the error detector SAA7020 output using the frame sync 
pulse (FSEC) for internal timing reset and feeds a 2 x bit-rate clock (CLOX) to the system. 
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Interpolation and muting circuit for SAA7000 
Compact Disc Digital Audio system 


Pin functions 


pin no. mnemonic description 
1 VBB Back bias supply voltage: —2,5 V + 20%. 
2 FSEC Frame sync pulse (active HIGH) received from SAA7020 at the start of a 


data frame (12 data samples). FSEC is used to synchronize the descrambler 
to the data frames. For re-synchronization to occur, two consecutive FSEC 
pulses must be received each having a pulse width of approximately 6 CLOX 
cycles and the leading edge of the second pulse must be one data frame 
later than that of the first. FSEC is also used to synchronize the internal 
clock to the CLEC clock input, so aligning the gap in the internal clock to 
the FSEC pulse (see Fig. 4). 


3 CLEC Input data clock used to load serial data at DAEC into the input shift 
register. After a data sample has been loaded CLEC is held LOW to give a 
gap of 16 CLOX cycles (see Fig. 4). The period of the CLEC clock is 
2 x the period of a CLOX cycle. 


4 DAEC Serial data samples are received at DAEC in two’s complement form. The 
data is in 16-bit words separated by gaps; each word comprising two 8-bit 
symbols. The DAEC input is also used to select the output format; during 
the CLEC gap, a HIGH level at DAEC selects two’s complement and a 
LOW level selects offset binary format (see Fig. 4). 

5 UNEC Error flag indicating unreliable data from SAA7020. During the period 
when data is clocked in at DAEC, UNEC is LOW only if the present 8-bit 
symbol! is valid. During the period of the CLEC gap, UNEC is LOW only 
if the whole of the data word due to arrive 5 frames later is valid. 


6 CLOX Buffered XTAL1 clock output. 

7 XTAL2 Main clock crystal drive output. This pin should remain disconnected if a 
crystal is not used. 

8 XTAL1 Clock input from crystal circuit or for externally derived clock. 

9 Vss Ground (0 V). 

10 Vpp2 Positive supply voltage: + 12 V + 10%. 

11 STR2 Active HIGH strobe pulse of 2 CLOX cycles duration occurring every 


24 CLOX cycles and used to strobe data to the DACs. This pin should be 
left disconnected if SAA7030 is not used. 

12 STR1 Active HIGH strobe pulse of 2 CLOX cycles duration occurring every 
96 CLOX cycles — after each pair of data words have been clocked out. 
It is used to strobe data to SAA7030, or to the DACs if SAA7030 is not 
used. Both STR1 and STR2 are re-synchronized to XTAL1 to minimize 


jitter. 

13 DLCF Left channel data output; format in two’s complement or offset binary, 
as selected at DAEC. 

14 CLCF Clock burst output of either 14 or 16 bits, as selected at pin 16. It is used 
to clock data from DLCF and DRCF (data is valid on CLCF falling edge, 
see Fig. 5). 

15 DRCF Right channel data output; format is two’s complement or offset binary, 
as selected at DAEC. 

16 14/16 Selects 14 or 16-bit bursts of output clock CLCF. 

17 TEST This pin should be held LOW to ensure normal operation. 

18 VppD1 Positive supply voltage: + 5 V + 10%. 
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HANDLING 


Inputs and outputs are protected against electrostatic charge in normal handling. However, to be 
totally safe, it is desirable to take normal precautions appropriate to handling MOS devices (see 
‘Handling MOS Devices’). 


RATINGS 
Limiting values in accordance with the Absolute Maximum Rating System (IEC 134); Veg =O V 
Supply voltage 1 range (pin 18) Vpop1 —0,3to +7,5 V 
Supply voltage 2 range (pin 10) Vpopp2 —O,3to +15 V 
Back bias supply voltage range (pin 1) Veep —4to +03 V 
Input voltage range Vy —0O3to +7,5 V 
Output voltage range 

at Vj = —0,3 to + 6,5 V; Tampb = 25 OC Vo —~O,3to +7,5 V 
Output current lo max. 10 mA 
Operating ambient temperature range Tamb —20to +70 °C 
Storage temperature range T stg 55 to +125 °C 
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Interpolation and muting circuit for | SAA7O00O 
Compact Disc Digital Audio system | 


CHARACTERISTICS 
Vss =0 V; Tamb = —20 to + 70 OC unless otherwise specified 


parameter max. unit 


Supplies 


Supply voltage 1 (pin 18) 5,5 V 
Supply voltage 2 (pin 10) | 13,2 V 
Back bias supply voltage (pin 1) | —VppB 2,0 2,5 3,0 V 
Supply current 1 (pin 18) Ipp1 30 70 140 mA 
Supply current 2 (pin 10) Ipp2 2 5 10 | mA 
Back bias supply current (pint) | —Ipp — — 500 pA 
Inputs (except Vpp) | 

Input voltage LOW 

Input voltage HIGH 


Input current (note 1) 
Input capacitance (not XTAL1) 


Outputs DLCF, DRCF, CLCF, 
CLOX, STR1, STR2 (note 2) 
Output voltage LOW at 
—lo_ = 1,6 mA 


Output voltage HIGH at 
lou = 0,2 mA 


Output XTAL2 
Operating frequency using 
crystal oscillator (Fig. 3) 
Operating frequency using 
driven input applied to XTAL1 


Input XTAL1 
Input clock LOW 
Input clock HIGH 


Load capacitance 


Crystal amplifier (pins 7 and 8) 
Mutual conductance at 5 MHz 


Bandwidth of mutual conductance 
at minimum 3 dB 


Input capacitance 

Output capacitance 
Feedback capacitance 
Input leakage current 
Output current at 5 MHz 
Small signal gain at 5 MHz 
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SAA7000 


parameter 


Inputs DAEC, UNEC, CLEC, FSEC 


| =| min, typ. max. 


Input rise time (FSEC only) tip — — | 100 ns 
Input fall time (FSEC only) tie ~ _ / 100 ns 
CLEC HIGH | | tICH 100 — | — ns 
CLEC LOW © | | tICL 100 _ — ns 
| DAEC to CLEC set-up time tips =| 40 = = ns 
CLEC to DAEC hold time tipy | 40 = = ns 
| FSEC HIGH (note 3) tESH | 4 CLOX 8 CLOX 
_ | periods — periods 
! —400 + 190 ns 
| DAEC/UNEC to FSEC set-up time tuFS 0 — ~ ns 
| FSEC to DAEC/UNEC hold time tuUFH 8 CLOX 
| (note 3) periods — — 
+ 325 ns 
Output CLOX (notes 4 and 5) 
Output clock LOW toxL 30 — — | % of 
| Output clock HIGH — tOXH 30 — — | period 
output clock rise time toxR — Vs 50 ns 
Output clock fall time tOXF — — 40 ns 
Outputs STR1, STR2 (note 6) 
Output strobe rise time tosR - 10 20 ns 
Output strobe fall time tosF — 6 20 ns 
Output strobe HIGH tosSH | 1CLOX | 2CLOX |; 4CLOX 
period periods periods 
| + 50 —20 ns 
Output strobe LOW tos. 10 = CLOX 
periods 
CLOX to STR1, STR2 delay time tXse 0 — ns 
txSH ~ 45 ns 
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Interpolation and muting circuit for SAA7000 
Compact Disc Digital Audio system 


CHARACTERISTICS (continued) 


[parameter =| symbol | min. | typ. 
| parameter symbol | min, | tye 
Outputs CLCF, DLCF, DRCF : : ! | | 
(note 4) : ! ! 
Output rise time . * : toR 2 —_ | 5bO | ns 
Output fall time tof — — 40 ns 
Output data clock HIGH — tocH 120 | — - ns 
Output data clock LOW toc. 120 5 - _—— ns 
DLCF, DRCF to CLCF | | | 
set-up time _ tops = 50 foo —- ns 
CLCF to DLCF, DRCF : 3 | | 
hold time | topH | 100 | = — ns 
CLCF LOW prior to STR1 ! | | 
(note 3) | tcsL  —s-_-*92 60 —- CLOX | 
| c periods | 


NOTES TO THE CHARACTERISTICS 
1. Vy = —0,3 to + 6,5 V; Tamb = 25 PC. 
2. All outputs, except XTAL2, are short-circuit protected to Vpp 1 and Vss. Output XTAL2 is 


protected to Vg only. 


3. Input timings assume that CLOX output (pin 6) is used to drive SAA7020 CLOX input. CLEC 


period is twice the CLOX period. 


4. Output load capacitance is 50 pF. 
5. XTAL1 (pin 8) is driven by an external clock. 
6. Output load capacitance is 30 pF on STR1, STR2 outputs. 


SAA7000 


XTAL1 XTAL2 


4,2336 MHz 
33 pF 


(1) 
il dl 7280399 


(1) Catalogue number of crystal is 6416 009 00111. 


Fig. 3 Crystal oscillator circuit. 
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DAEC gap level 


MSB LSB MSB LSB 


|<— most- significant symbol —»!~— Least-significant symbol —~ 
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=a 
co 
oo 
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. data word 


UNEC Set RS AEST MET Se TONS GM CASEY SORE | 
FSEC | | 


(1) When HIGH indicates unreliability of data word that will follow five frames later. 
(2) When HIGH indicates unreliability of current symbol. 


7Z80401 


Fig. 4 Typical input waveforms. 


(16-bit mode) 


STRI | | | 


}«#——_————24 CLOX Cycles -——_——»} 


STR2 


7280402 


Fig. 5 Typical output waveforms. 


Inpterpolation and muting circuit for SAA7000 
Compact Disc Digital Audio system 


ticH 
CLEC tIDH 
(1) 
ticL tips Gane 
output format select 
ae ( x x 
(2) 
UNEC ba ADVANCED UNEC x 


FSEC 


t tip <—_— 
UFS 
tUFH 7280403 


(1) CLEC remains LOW for a minimum period of approximately 16 CLOX periods. 


(2) Data during this time is used to determine the format of the output from SAA7000; when DAEC 
is HIGH a two’s complement format is selected, when LOW an offset binary format is selected. 


(3) Input timings assume that CLOX output (pin 6) is used to drive SAA7020 CLOX input. CLEC 
period is twice the CLOX period. 


Fig. 6 Input waveforms. Reference levels are 0,8 V and 2,4 V; typ and tjp apply to FSEC waveform 
only. 


XTALI 


7280404 


Fig. 7 Optional clock input waveform at XTAL1 (pin 8). 
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SAA7000 


CLCF 


CLOX 


CLCF 


7280405 


Fig. 8 Output waveforms. Reference levels are 0,8 V and 2,4 V. Output loadings on STR1 and STR2 
are 30 pF; output loadingson CLOX, CLCF, DLCF and DRCF are 50 pF. 
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COMPACT 
nice SAA7O10 


DIGITAL AUDIO 


DEMODULATOR FOR COMPACT DISC DIGITAL AUDIO SYSTEM 


GENERAL DESCRIPTION 


The SAA7010 demodulates and decodes the pulse code modulated input signal into digital data for the 
Compact Disc Digital Audio system. A 4,3 MHz (typical) clock locked to the disc rate is also produced. 


Features 


@ Phase-locked loop clock regenerator with frequency detector for locking 
@ High-frequency level detector with adaptive slicer for input data 

@ Built-in drop-out detector to prevent error propagation in adaptive slicer 
@ Outputs to subcoding microprocessor 

@ Fully protected timing synchronization to incoming data 


HFI1 
HFI2 oj} LEVEL INPUT SHIFT REGISTER VSS D 
Be DETECTOR g Vssa 
SYNC DETECTOR VBB 
HFD/TEST pega DEBOUNCE S|__p 
PDI PHASE & 
PD2 FREQUENCY 


REGISTER | 
OAI SBCL 
OPERATIONAL SWCL 
17 AMPLIFIER 
OA2 
DADE/DEFM 
0A3 


vco2 eos 
8,64MHz CLDE 

vco SSDE 

TIMING & CONTROL ace 

vco} -— CEFM 
FSDE 


SAA7010 


7Z280406.1 


Fig. 1 Block diagram. 


PACKAGE OUTLINE 
28-lead DIL; package (SOT-117). 
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SAA7010 


HFD/TEST 


HF 11 


Vpp1 
27 | DADE /DEFM 
31 CLDE 
SSDE 


FSDE 


SAA7010 


7290284 


Fig. 2 Pinning diagram. 


180 May 1986 


PINNING 

1 VBB 
2 SDATA 
3 SBCL 
4 SWCL 
5 P 

6 HFD/TEST 
7 HFI1 
8 FB 

9 n.c 
10 HFI2 
11. CRI 
12 PD2 
13 PD1 
14 Vssp 
15 Vpp2 
16 OAT 
17 OA2 
18 OA3 
19 Vssa 
20 VCO1 
21 VCO2 
22 CEFM 
23 FD 
24 FSDE 
25 SSDE 
26 CLDE 


27 DADE/DEFM 


28 Vpp1 


back bias supply 


subcoding data output 


~ subcoding bit clock output 


subcoding word clock output 
subcoding pause bit output 


high-frequency detector input 
in normal operation. Selects 
test mode when at Vpp2 


level detector input 


current feedback from level 
detector 


not connected 


alternative input to level 
detector 


counter reset inhibit input 
phase detector reference output 
phase detector signal output 
digital ground 

+ 12 V supply 


operational amplifier non- 
inverting input 


operational amplifier inverting 
input 


operational amplifier source- 
follower output 


analogue ground 


voltage-controlled oscillator 
amplifier input 


voltage-controlled oscillator 
amplifier output 


4,3218 MHz clock output 
frequency detector output 
frame sync signal output 
symbol sync signal output 
data bit clock output 


serial data output/EFM 
digital output: selection 
determined by level at pin 11 


+5 V supply 


Demodulator for Compact Disc Digital Audio system SAA7010 
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FUNCTIONAL DESCRIPTION 


The SAA7010 demodulator forms the front-end of the Compact Disc Digital Audio system, supplying 
demodulated data and timing signals to the error corrector (SAA7020) and to the subcoding micro- 
processor. 


The detected signal from the disc is amplified and filtered externally and then converted to a digita! 
signal via the level detector. The level detector is an adaptive data slicer which relies on the nature of 
the modulation system to determine the optimum slicing level. 


A frequency detector and a phase detector provide the coarse and fine control signals for the phase- 
locked loop (PLL) system. The loop gain is supplied by an internal operational amplifier which drives 
a voltage-controlled oscillator (VCO) running at twice the input data rate (typically 8,6436 MHz). The 
VCO output is divided by two by a clock generator in the timing and control circuits and the resulting 
output is used to clock the input shift register and the timing chain. This clock signal completes the 
PLL loop when it is compared with the incoming data in the phase detector. 


After phase detection the data is clocked into the 23-bit input shift register which then detects the 
frame sync pattern. Within the timing and control circuits are minimum and maximum data length 
detectors which provide frequency limit signals for the frequency detector. 


Also within the timing and control circuits are two divide-by-588 counters, one master and one slave, 
two divide-by-17 symbol rate counters and a lock indication counter. The frame sync signal is used to 
reset the divide-by-588 slave counter. This counter and one divide-by-17 symbol rate counter supply 
timing signals for clocking the EFM (eight-to-fourteen modulation) decoder and the subcoding output 
circuits. The data is read from the input shift register in 14-bit symbols which are first latched and then 
decoded into 8-bit data words. The subcoding part of the data consists of one word per frame (Fig. 3), 
so the output SDATA comprises a burst of 8 data bits accompanied by a 2,1906 MHz clock burst signal 
SBCL (Fig. 4). One bit of this subcoding output data is replaced by a subcoding frame sync bit which 

is decoded from one of two special EFM codes. The displaced bit (the pause (P) bit) is latched to its 
own output via a debounce circuit to remove erroneous changes. 


The divide-by-588 slave counter also provides a sync coincidence pulse which occurs when two detected 
sync pulses are precisely one frame apart (588 clock cycles). The sync coincidence pulse is used to reset 
the lock indication counter and disable the FD output from the frequency detector. If the system goes 
out of lock, the sync pulses cease and the lock indication counter counts frame periods. After 63 frame 
periods with no sync coincidence pulse, the lock indication counter enables the frequency detector 
output. 


Shae a) FPae = aoe ChOnnel DiS == ea ac 
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ee ee 
¢ . 7S 
format of sync pattern - 27 channel bits format of subcoding or data 
Ma aa 17 channel bits 
| 11 channel bits | it channel bits 1}2)/3)4 JOBE 10 af oe 


ae Senay be inverted pe a (1) By j haat bit EFM Word —-—— we Ay 


rere = 
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(1) Merging and low frequency suppression bits. 


Fig. 3 Data input signal. 
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FUNCTIONAL DESCRIPTION (continued) 


YD 
> 
> 
a | 
= 
O 


SDATA , SYNC (1) 


7290282 
(1) The sync bit is LOW when a subcoding sync word is detected. 


Fig. 4 Typical subcoding waveform outputs. 
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=U IU PU UU UU UU LOU UU 
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Fig. 5 Typical waveform outputs to SAA7020. 


Demodulator for Compact Disc Digital Audio system 


FUNCTIONAL DESCRIPTION (continued) 


A delayed version of the sync coincidence pulse resets the divide-by-588 master counter. This counter 
is reset only by coincident sync pulses or sync pulses which occur during a predetermined ‘window’ at 
the start of each frame and is therefore protected from accidental reset by erroneous sync patterns. 
The window is wide enough to allow PLL bit-slips but narrow enough to avoid false sync signals 
generated by corrupt data. The divide-by-588 master counter may be allowed to free-run by taking 
CRI input (pin 11) LOW to inhibit the reset signal. 

The divide-by-588 master counter and the second divide-by-17 symbol rate counter are used to time 


the data and clock outputs to the error corrector SAA7020 (Fig. 5). In this way, even if the data has 
been corrupted, the timing signals will be correct and are only re-synchronized after a compiete frame 


has been sent to SAA7020. 


The data output to SAA7020 comprises thirty-two 8-bit symbols per frame, with half-bit gaps between 
each symbol and a much longer gap during the frame sync period. It is this longer gap that changes in 
length when corrupt data upsets the timing system. 


- Pin functions 


pin no. 
1 
2 


mnemonic 


VBB 
SDATA 


HFD/TEST 


HFI1 


FB 


description 
Back bias supply voltage: —2,5 V + 20%. . 
Subcoding data push-pull output. An 8-bit burst of data (including a 


1-bit subcoding frame sync) is output serially once per frame coincident 
with SBCL. 


Subcoding bit clock push-pull output. An 8-bit burst clock, typically at 
2,1609 MHz, is used to synchronize the subcoding data. 


Subcoding word clock push-pull output. A square-wave signal at data 
frame rate (7,35 kHz) used to synchronize the subcoding words and 
the pause (P) bit. 


Subcoding pause bit push-pull output. This signal is derived from the 
encoded subcoding word and is used to indicate a music pause. A 
debounce circuit is incorporated to eliminate erroneous data. 


External high-frequency detector input. When this signal is HIGH the 
frequency detector output (FD) and phase detector are enabled. When 
pin 6 is connected to Vppg, the device enters TEST mode. 


Level detector input. A signal of between 0,25 and 2,5 V (peak-to-peak 
value) is required to drive the level detector correctly. 


Current feedback from the level detector. 
Not connected. 
Alternative input to the level detector. 


Counter reset inhibit signal input. When LOW, this signal allows the 
divide-by-588 master counter to free-run and causes pin 27 output to 
be converted to DEFM. During power-up, pin 11 should be held HIGH 
for 10 ms. 


Phase detector reference signal, maximum impedance 10 k&. 


Phase detector output signal, maximum impedance 10 kQ2. The 
differential d.c. content of PD1 and PD2 signals is a measure of the 
phase difference between the data and the internal 4,3218 MHz clock. 


Digital ground. Main ground terminal. 


Positive supply voltage: + 12 V + 10%. 
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pin no. mnemonic 
16 — OA1 

17 OA2 

18 OA3 

19 - VSSA 

20 VCO1 

21 VCO2 

22 CEFM 

23. FD 

24 FSDE 

25 SSDE 

26 CLDE 

2/7 DADE/DEFM 
28 Vop1 
HANDLING 


description 


Operational amplifier non-inverting input. 
Operational amplifier inverting input. 
Operational amplifier source follower output. 


Analogue ground. Ground terminal for operational amplifier and VCO 
only. Connected internally to Vssp via a 25 2 (nominal) resistor. 


Voltage-controlled oscillator amplifier input. The amplifier is a simple 
inverter operating up to 10 MHz. Frequency control is achieved via an 
external tuned circuit using variable capacitance diodes. 


Voltage-controlled oscillator amplifier output. The load for the 
inverting transistor may be turned off for test purposes by reducing 
Vpp2 to 0 V. ' 


Internal 4,3218 MHz clock generator push-pull output. 


Frequency detector three-state push-pull output. This output has a 1 k&Q 
(typical) impedance when active but assumes a high impedance state 
once the system is in lock. 


Frame sync signal push-pull output (to SAA7020). It provides a 
positive-going pulse at the end of each data frame. Typical frequency 
= 7,35 kHz. 


Symbol sync signal push-pull output for each data symbol. Typical 
frequency = 254 kHz. 


Data bit clock push-pull output (to SAA7020). An 8-bit clock burst at 
2,1609 MHz (typical) which is used to synchronize the data to 
SAA7020 (see Fig. 5). 

Data push-pull output (to SAA7020). Serial data comprising 32 x 8-bit 
symbols per frame, synchronized to CLDE (see Fig. 5). This output is 
converted to DEFM when CRI (pin 11) is LOW. DEFM is the elgite! 
signal appearing at the output of the level detector. 


Positive supply voltage: +5 V + 10%. 


Inputs and outputs are protected against electrostatic charge in normal handling. However, to be 
totally safe, it is desirable to take normal precautions appropriate to handling MOS devices (see 
‘Handling MOS Devices’). 
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RATINGS 


Limiting values in accordance with the Absolute Maximum Rating System (IEC 134); 
Vssa = Vssp = 9 V. 


Supply voltage 1 range (pin 28) Vpp1 —0,3to +7,5 V 
Supply voltage 2 range (pin 15) Vpp2 —0,3to +15 V 
Back bias supply voltage range (pin 1) | VBB —4 to +03 V 
Input voltage range Vv} —03to +7,5 V 
Output voltage range (except FD,OA3) | Vo —0,3 to +7,5 V 
Output voltage range (FD, OA3 only) Vo —03to +15 V 
Output current (each output) lo max. 10 mA 
Operating ambient temperature range Tamb —20 to +70 °C 
Storage temperature range Tstg  —55 to+125 °C 


CHARACTERISTICS 
Vssa = Vssp = 0 V: Tamb = —20 to + 70 °C unless otherwise specified 


SUPPLIES 
Supply voltage 1 (pin 28) 


Supply voltage 2 (pin 15) 


Back bias supply voltage (pin 1) 


Supply current 1 (pin 28) 


Supply current 2 (pin 15) 


Back bias supply current (pin 1) 


DIGITAL CIRCUITS 
Input HFD, CRI 
Input voltage LOW 
Input voltage HIGH 
Input current (note 1) 


Input capacitance 


Outputs DADE/DEFM, CLDE, FSDE, SSDE, 
SBCL, SDATA, P, SWCL, CEFM (note 2) 


Output voltage LOW at 
—loL = 1,6 mA 


Output voltage HIGH at 
loH = 90,2 mA 


Load capacitance 
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DIGITAL CIRCUITS (continued) 


Output FD 
Output voltage LOW at 

—loz = 100 vA 0,5 V 
Output voltage HIGH at 

IOH = 100 LA Vpp2+0,5)}V 
Output leakage current at 

Vo = 0 to 6 V (note 3) 1 LA 
Output impedance — kQ2 
Outputs PD1, PD2 
Output impedance 10 kQ 
LEVEL DETECTOR 
Inputs HFI1, HFI2 
A.C. input voltage range | 

(peak-to-peak value) 2,5 V 
Input capacitance 7 pF 
Output FB 
Output current at Vep =2 V — BA 
OPERATIONAL AMPLIFIER (note 4) 
Inputs OA1, OA2 
Common-mode voltage range 6,0 V 
Input offset voltage — mV 
Input current (note 1) pA 
Input offset current (note 5) 0,1 pA 
Input capacitance 7 pF 
Common-mode rejection ratio — dB 
Open loop gain (d.c.) — dB 
Gain bandwidth product 

(20 dB/decade roll-off) — MHz 
Output OA3 
Output voltage LOW at —Io, =1mMA 1 V 
Output voltage HIGH at ig4 = 1mMA Vpp2+0,5|V 
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CHARACTERISTICS (continued) __ 
parameter 
VCO 
Input VCO1, output VCO2 
Mutual conductance at 100 kHz 
Bandwidth (—3 dB cut-off) 


Input capacitance 


Output capacitance 

Feedback capacitance 

Input leakage current (note 1) 
Output current at 10 MHz 


Small-signal voltage gain 
at 100 kHz 


TIMING 
Operating frequency (except VCO) 
Operating frequency (VCO only) 


Outputs CLDE, DADE, SSDE, FSDE, CEFM 
(Fig. 6 and note 6) 


Output rise time 

Output fall time 

CLDE period 

CLDE HIGH time 

CLDE LOW time 

DADE/SSDE/FSDE to CLDE set-up time 

CLDE to DADE/SSDE/FSDE hold time 

SSDE LOW time (note 7) 

CLDE LOW time during FSDE (Fig. 5 and note 8) 


Outputs SBCL, SDATA, P, SWCL (Fig. 7) 
Output rise time (SBCL, SDATA) (note 6) 
Output fall time (SBCL, SDATA) (note 6) 
Output rise time (P, SWCL) (note 9) 
Output fall time (P, SWCL) (note 9) 
SBCL HIGH time 

SBCL LOW time 

SDATA to SBCL set-up time 

P to SWCL set-up time 

SBCL to SDATA hold time 

SBCL to SWCL hold time 

SWCL duty cycle (tH|GH/tperiod) 
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parameter 


TIMING (continued) 
Output FD 

Output rise time (note 6) 
Output fall time (note 6) 


Outputs DEFM, CEFM (Fig. 8) 
Output rise time (note 6) 

Output fall time (note 6) 

CEFM to DEFM hold time (note 10) 
CEFM HIGH time 


NOTES TO THE CHARACTERISTICS 
1. At Tamb = 25 °C: Viy = —0,3 to + 6,5 V; Vppq = 6,5 V. 


2. Short-circuit protected to Vpp 1 and Vss. The maximum load capacitance that can be applied 
before short-circuit protection becomes operative is 150 pF. 


3. At Tamb * 25 °C; output in high impedance state. 

4. All tests performed within common-made voltage range. 

5. At Tamb = 25 OC. 

6. Output loading = 50 pF. 

7. SSDE remains LOW for only one negative edge of CLDE. 

8. Excessive bit-slip may cause gap to disappear. CLDE remains LOW when FSDE is HIGH. 
9. Output loading = 150 pF. 

1 


0. Free running VCO frequency tuned to nominal and PLL in lock with a typical application circuit. 
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CLDE 


DADE 


FSDE 


7280409 


[toch j+—tor 
toc. 


SBCL \ 


SDATA 


SWCL 


7280410 


Fig. 7 Timing of waveform outputs for subcoding: reference levels are 0,8 and 2,4 V; SBCL and 
SDATA output loading = 50 pF; SWCL and P output loading = 150 pF; SWCL. has a 50% duty cycle. 
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DEFM 
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Fig. 8 Timing of EFM output waveforms: output loading = 50 pF; reference levels are 0,8 and 2,4 V. 
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alISe 


DIGITAL AUDIO 


ERROR CORRECTOR FOR 
COMPACT DISC DIGITAL AUDIO SYSTEM 


GENERAL DESCRIPTION 


The SAA7020 detects and corrects errors in digital data received from the demodulator (SAA7010). 
The data is received serially in frames of 32 x 8-bit symbols and, after processing, is transmitted ina 
16-bit serial format to the interpolating and muting circuit (SAA7OOOQ). An error flag is generated to 
warn of data in which errors have not been corrected. 


Features 


@ Internal timing and control circuits 

Serial data input and output 

8-bit bidirectional data bus to external RAM (2K x 8 bits) 

Corrects up to seven erroneous frames of data 

Generates error flag to identify unreliable data 

Provides a motor speed control output which stabilizes the input data rate and eliminates wow 
and flutter. 


C1F TEST2 BB YpbD1 Vpp2Vss 


DATA BUS 


Sis C C2 OUTPUT 
E REGISTER SHIFT DAEC 
DECODER 
PECODER REGISTER 


CONTROL BUS 


Gx ts UNEC 
CLDE 
SSDE CLEC 
TIMING & CONTROL 
FSDE FSEC 
LOX 
tv SAA7020 


7Z280413.1 


MCES SMSE GAP 


Fig. 1 Block diagram. 


PACKAGE OUTLINE 
40-lead DIL; plastic (SOT-129). 
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Fig. 2 Pinning diagram. 
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28-35 


36 


37 


38 


39 
40 


back bias supply 


_ frame sync pulse output 


C1 decoder error flag 
motor speed control output 
serial data input 

data bit clock input 

symbol sync signal input 
frame sync signal input 


address outputs to external 
RAM 


ground 

+ 12 V supply 
test input 

basic clock input 


write enable output to external 
RAM 


output enable signal to 
external RAM 


chip enable output to external 
RAM 


output data clock 


data bus to/from external 
RAM 


error flag output 


data output (two’s complement) 
and SAA7000 output format 
control 


input to determine DAEC 
control output to SAA7000 


mute signal from servo 
+5 V supply 


Error corrector for Compact Disc Digital Audio system SAA7020 


FUNCTIONAL DESCRIPTION 


The SAA7020 error corrector receives data samples from the Compact Disc Digital Audio demodulating 
system (SAA7010), processes the data samples and then passes them to the interpolating and muting 
circuit (SAA7000). The processing detects erroneous data and then, if possible, corrects the errors. If 
error correction is not possible, a flag (UNEC) is generated to warn of unreliable data output. The 
SAA7020 also controls the motor speed of the disc drive servo. 


Serial data received from the demodulator (SAA7010) is arranged in frames of 32 x 8-bit symbols; 

24 of the symbols contain audio samples, the remaining eight symbols contain parity information for 
error detection/correction. The data (DADE) is clocked into the input register array at the demodulator 
rate by CLDE. The input register array comprises a register which accumulates symbols ready for 
parallel output to an external RAM and a FIFO register which acts as a jitter reduction circuit. 


The jitter reduction circuit uses the difference between the input data rate (CLDE) and the system data 
rate (derived from CLOX) to generate the motor speed control signal MCES (Fig. 3). This forms a 
feedback loop with the disc drive motor to contro! the disc speed and hence the input data rate. In this 
way unwanted effects such as wow and flutter are eliminated from the Compact Disc system, the FIFO 
being capable of handling deviations from the system data rate of up to + 2 frames. 


An 8-bit bidirectional bus is used for transferring data to and from the external RAM (2K x 8 bits) and 
an 11-bit bus for addressing. Three bits control the RAM; write enable WEER, output enable OEER 
and chip enable CEER (the latter is for operation with dynamic RAMs). 


The error correction process makes use of data interleaving and two Reed-Solomon codes, C1 and C2. 
Tne C1 decoder can correct one erroneous symbol in a 32-symbol frame after de-interleaving; the C2 
decoder can correct two erroneous symbols in a group of 28 symbols. Input data is de-interleaved and 
read from the RAM by the C1 decoder where syndromes are formed to check for erroneous symbols. 

If one error is detected it is corrected and the data is written back to the RAM with some parity symbols 
being discarded. If more than one error is detected the data is written back to the RAM unchanged but 
internal C1 flags are set to mark these symbols as unreliable. The data in the RAM is then further 
de-interleaved and read back to the C2 decoder. The symbols are then checked for errors as previously, 
if one error is detected it is corrected and the symbols are again written back to the RAM. If two error 
flags are detected erasure correction is attempted when the flags are received from C1. The corrected 
data is then written back to the RAM. If more than two symbols are in error the data is written back 
to the RAM unchanged but a flag is set to mark these symbols as unreliable. At this stage the remaining 
parity bits are discarded. 


After processing, the data.is held in the RAM to give a 5-frame delay so that the error warning flag 
UNEC can be sent to the interpolation and muting circuit (SAA7000). The UNEC flag is also output 


when SMSE is active, this warns of data to be immediately muted. At the end of the 5-frame delay, the 
data is read back to the output shift register to be serially shifted out at DAEC. 
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Pin functions 


pin no. 
1 


2 
3 
4 


9-19 


20 
21 
22 
23 
24 


25 


26 
27 
28-35 


36 


mnemonic 


VBB 
FSEC 
C1F 
MCES 


FSDE 


AOER-AAER 


CEER 
CLEC 


DOER-D7ER 


UNEC 
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description 
Back bias supply voltage: —2,5 V + 20%. 
Frame sync pulse output, data is valid on the falling edge (Figs 5 and 9). 


This output pin flags uncorrectable C1 errors. 


Motor control error signal; this open drain output provides a pulse 
width modulated signal to control the rate of data entry. If the data 
rate has been correct for a period, MCES duty cycle = 50%; if low, the 
duty cycle < 50%; if high, the duty cycle > 50% (Fig. 3). 

Serial data input. The data is clocked in by CLDE in 8-bit symbols, the 
most-significant bit first (Figs 4 and 6). 

Data clock input, data is accepted into DADE on the negative transition 
of CLDE (Figs 4 and 6). 

Input indicating the last bit of asymbol. A symbol is counted and 
clocked in when SSDE is LOW during the negative transition of CLDE; 
for correct operation, SSDE must remain LOW for only one negative 
transition in eight (Figs 4 and 6). 


Input indicating the end of a data frame. Indication is given when FSDE 
is HIGH during a negative transition of CLDE. , 


Eleven address outputs to the external RAM. When data is being 
received at DADE, CLDE, etc. then addresses AOER to AAER are 
completely exercised every four frames allowing refresh to be automatic 
for dynamic RAMs (Figs 7 and 8). 


Ground. 


Positive supply voltage: + 12 V + 10%. 
Test input. Connect to Vppj or Vppg2 for normal operation. 
System clock input, typical frequency = 4,2336 MHz (Fig. 6). 


Write enable output to external RAM; when LOW, SAA7020 is 
writing to the RAM (Fig. 7). 


Output enable to external RAM; when HIGH, memory output buffers 
must be in the high impedance state (Figs 7 and 8). 


Chip enable output for use with dynamic memories (Figs 7 and 8). 
Output data clock; data is valid on the falling edge (Figs 5 and 9). 


input/output ports for 8-bit bidirectional bus from/to external RAM. 
The outputs are in the high impedance state when OEER is LOW 
(Figs 7 and 8). 


Error flag output; when HIGH, indicates that output data is unreliable. 


During active data output (i.e. when CLEC is operating) UNEC applies 
to each symbol of 8 bits of data output at that time. Before each data 

word of two symbols is output, UNEC applies to the whole data word 

that will follow in five frames time. 


Error corrector for Compact Disc Digital Audio system SAA7020 


FUNCTIONAL DESCRIPTION (continued) 


pin no. mnemonic description 


3/7 DAEC Serial data output. Data is clocked out by CLEC and is in 16-bit words 
separated by gaps. Each word is in two’s complement format with the 
most-significant bit first and comprises two 8-bit symbols. Data is valid 
on the falling edge of CLEC. During the gap between the data words, 
the state of pin 38 (GAP) acts as an output from DAEC (Figs 5 and 9). 


38 GAP The input level at this pin is reflected in the state of the output from 
DAEC between data words and is used to control the output format of 
the SAA7000. When GAP is HIGH, DAEC gap level is HIGH, and vice 
versa (Fig. 5). 

39 SMSE Select muting input. If SMSE is held LOW, the UNEC output will be 
held HIGH causing the interpolation and muting circuit (SAA7000) to 
mute the data. 


~ 40 VDD1 Positive supply voltage: + 5 V + 10%. 


HANDLING 


Inputs and outputs are protected against electrostatic charge in normal handling. However, to be totally 
safe, it is desirable to take normal precautions appropriate to handling MOS devices (see ‘Handling 
MOS Devices’). 


RATINGS 
Limiting values in accordance with the Absolute Maximum Rating System (IEC 134); Veg = 0 V 
Supply voltage 1 range (pin 40) VppD1 —0,3to +7,5 V 
Supply voltage 2 range (pin 21) Vpop2 —0,3to +15 V 
Back bias supply voltage range (pin 1) VBB —4 to +03 V 
Input voltage range (except TEST) Vj —0,3to +7,5 V 
Input voltage range (TEST only) Vy —0,3to +15 V 
Output voltage range (except MCES) Vo —0,3to +75 V 
Output voltage range (MCES only) applied 

through a 10 kQ) resistor Vo —0,35 to+15 V 
Output current lo max. 10 mA 
Operating ambient temperature range Tamb —20 to +70 °C 
Storage temperature range Tstg -55 to+ 125 °C 
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CHARACTERISTICS 
Vss =O V; Tan = —20 to + 70 °C unless otherwise specified 


Supplies 
Supply voltage 1 (pin 40) Vpp1_ | 4,5 5,0 55 V 
Supply voltage 2 (pin 21) Vpp2 10,8 12,0 13,2 V 
Back bias supply voltage (pin 1) —Vpep | 2,0 . 2,5 3,0 V 
Supply current 1 (pin 40) Inp1 _ 145 280 mA 
Supply current 2 (pin 21) Ipp2 _ 14 26 mA 
Back bias supply current (pin 1) —Ipp _ — 500 pA 
Inputs (except DOER-D7ER) 
Input voltage LOW VIL —0,3 — +0,8 V 
Input voltage HIGH (except SMSE) Vin 2,4 — 6,5 V 
Input voltage HIGH (SMSE only) Vin 2,0 a 6,5 V 
Input current (note 1) ir —1 — 1 BA 
Input capacitance Cj — — 7 pF 
Input/output DOER-D7ER | 
Input voltage LOW VIL —0,3 —~ +0,8 V 
Input voltage HIGH Vin 2,0 _ 6,5 V 
Input current (notes 1 and 2) I —10 _ +10 LA 
Input capacitance Cy — a 10 pF 
Output voltage LOW at | 

—lo_ = 1,6 mA (notes 3 and 4) VOL 0 _ 0,4 V 
Output voltage HIGH at 

lIoH = 90,2 mA (notes 3 and 4) | VOH 3,0 — Vpp1+90,5 | Vv 
Load capacitance (notes 3 and A) Cy | — — 150 pF 
Outputs AOER-AAER, WEER, OEER, 

CEER, DAEC, UNEC, FSEC, CLEC 

(notes 3 and 4) 
Output voltage LOW at | 

—lo_ = 1,6 mA VOL 0 — 0,4 iV 
Output voltage HIGH at | | | 

IOH = 0,2 mA VOH 3,0 _ Vpop1+0,5 | Vv 
Load capacitance | CL _ _ 150 pF 


Output MCES (open drain) (note 5) 


Output voltage LOW with pin 4 
connected to Vpp@ viaa 10 kQ resistor} Voy. 0 — 0,4 V 


Output current with output OFF and 
pin 4 connected to Vppgo via a 
10 kQ resistor; Tamp = 25 °C low of 7 eee 20 
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Per aneter sym ook }m in. | typ. 
i 


Lut CLOX (note 6) 

Uperating trequency fin 3,0 42336 

uae clock LOW tUXL 4O eh 
mput clock hiGH tioxy 4O = 


lipuis DADE, CLDE, SSDE,-FSDE 

(note 7) 
Input rise time tiR 
ee jall time tp 
1 CLOX 
period 
100 ~— 
100 
5B oe 
30 _ 


CLDE period HCP 


CLUE HIGH tICH 


- 


CLBE LOW UCL 


DADE/SSDE/FS ws Seis to CLBE Set Lag time tps 
CLDE to DADE/SSDE/FSDE hold time | typy 


SSDE LOW tin: Tere 


FE 
| 
| 


CLDE 
period 
CLOX 
periods 


CLOE - Gat 9 alter FSDE 


input § SMSE (note 7} 
Input rise time | 100 firs 
100 Us 


20 CLOX 
periods 


Input fall time “IP 
SMSE to UNEC output delay time ‘SMD 


Outputs CLEC, DAEC, UNEC, FSEC 
(notes S, 4, 7 and &} 


Outpui rise time itor 
130 _ 350 ns 
(0; tee ns 


6 CLOX 6 CLOX 

periods periods 

—180 + 180 ns 
3 CLOX 3 CLOX 

periods periods 

—300 + 300 ns 


100 _ —_ ns 


12 . ou CLOX 
periods 


3 
: F : 3 
i ; i i 
: : i 
: ; H 
i : j 


CLEC HIGH tocH 
CLEC LOW toc 
FSEC HIGH tEsH 


i 


CLEC to FSEC delay time tcep 


DAEC/UNEC to FSEC set-up time tuFs 
FSEC to DAEC/UNEC hold time tury 
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RAM interfaces AOER-AAER, 
DOER-D7ER, OEER, CEER, WEER 
(notes 3, 4 and 7) 


Output rise time 
Output fall time 
Cycle time 


Read cycle timing 

CEER HIGH time 

CEER LOW time 

AOER-AAER to CEER set-up time 

CEER to AOER-AAER hold time 
DOER-D7ER to OEER set-up time 

OEER to DOER-D7ER hold time 
DOER-D7ER to AOER-AAER set-up time 
AOER-AAER to DOER-D7ER hold time 
OEER to DOER-D7ER from RAM active 


OEER to DOER-D7ER from RAM high 
impedance state 


OEER LOW to AOER-AAER valid 


Write cycle timing 

CEER HIGH time 

CEER LOW time 

AOER-AAER to CEER set-up time 
AOER-AAER to WEER set-up time 
WEER to AOER-AAER hold time 
WEER to CEER set-up time 

CEER to WEER hold time 
DOER-D7ER to CEER set-up time 
CEER to DOER-D7ER hold time 
WEER to CEER recovery time 
DOER-D7ER to WEER set-up time 
WEER to DOER-D7ER hold time 
OEER to DOER-D7ER output active 


OEER to DOER-D7ER output in 
high impedance state 


Ns 
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NOTES TO THE CHARACTERISTICS 
1. Measured from —0,3 to + 6,5 V at Tamb = 25 OC; Vpp 1 = 6,5 V. 


2. Input/output port in high impedance state (OFF); measured from 0 to 6 V at Tamp = 25 OC. 
3. Output loading: 1 TTL gate + Cy = 50 pF. 
4 


. All outputs are protected against short-circuit to Vos and Vpp 4. The maximum load capacitance 
that can be applied before the short-circuit protection becomes active is 150 pF. 


5. Phase detector gain for average MCES output voltage = 1,1 V per frame. Phase detector control 
range = + 2 frames. 


6. All maximum or minimum values assume respective frequency where appropriate. 
7. Reference levels = 0,8 V and 2,4 V. 


8. The DAEC level during the advanced UNEC period is defined by the state at pin 38 (GAP). If this 
state changes during CLEC LOW, the timings are applicable. If the state at pin 38 changes at other 
times, DAEC follows with a delay of between 20 and 500 ns. 
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nominal data 288 288 
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Fig. 3 MCES output waveforms: waveforms are updated each frame (576 CLOX periods); open drain output, rise times 
depend on external pull-up circuit. This output has an internal clamp to prevent the voltage at pin 4 (MCES) rising above 


Vpp2 + 1,8 V maximum. 
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(1) When HIGH indicates unreliability of data word that wil! follow five frames later. 
(2) When HIGH indicates unreliability of current symbol. 


Fig. 5 Typical output waveforms to SAA7000. 
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Fig. 6 Input waveform timing; reference levels = 0,8 V and 2,4 V. 
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Fig. 7 RAM interface write cycle timing; reference levels = 0,8 V and 2,4 V, output loading = 1 TTL 
gate and Cy = 50 pF. | 
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Error corrector for Compact Disc Digital Audio system SAA7020 
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Fig.8 RAM interface read cycle timing; reference levels = 0,8 V and 2,4 V; output loading = 1 TTL 
gate and C; = 50 pF; WEER is HIGH during read cycle. 
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(1) CLEC remains LOW for 8 CLEC cycle periods. 

(2) DAEC level during this period is defined by the level on pin 38 (GAP). If GAP changes during CLEC 
active, the above timings apply. If GAP changes at other times, DAEC follows with a delay of 20 to 
500 ns. 


Fig. 9 Output waveform timing; reference levels = 0,8 V and 2,4 V, output loading = 1 TTL gate and 
C, = 50 pF. 
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DIGITAL AUDIO 


DIGITAL FILTER FOR COMPACT DISC DIGITAL AUDIO SYSTEM 


GENERAL DESCRIPTION 


Tne SAA7030 is a stereo interpolating digital filter designed for the Compact Disc Digital Audio 
system. The circuit incorporates two identical filters, each with a sampling rate of four times that of 
the normal! digital audio sampling. 


Features 


Suppresses spurious lobes in the audio spectrum 

Improves the signal quality for digital-to-analogue conversion 

Allows a low-order analogue post filter to be used after the digital-to-anal »gue corivertor (DAC) 
Option of offset binary or two’s complement data output format 

Electrically-selectable d.c. offset/no offset on data output 

Overflow detection and protection 

Directly compatible with the interpolation and muting circuit (SAA7OOO) 

Generates a latch output strobe to the DAC 
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Fig. 1 Block diagram. 


PACKAGE OUTLINE 
24-lead DIL; plastic (SOT-101A). 
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Fig. 2 Pinning diagram. 


FUNCTIONAL DESCRIPTION 


PINNING 

1 VBB 
2 OS 

3 DLFD 
4 nc. 

5 n.c. 

6 CLFD 
7 LAT 
8 n.c. 

9 n.c. 

10 DRFD 
11 OB 

12 Vss 
13. Vpp2 
14. +TEST1 
15 TEST2 
16 TEST3 
17 DRCF 
18  CLCF 
19 CLOX 
20 DLCF 
21 STR1 
22 TEST4 
23 TESTS 
24 —-Vpp1 


back bias supply 


offset/no offset select input 
left channel data output 
not connected 

not connected 

data clock output 

strobe output 

not connected 

not connected 

right channel data output 


offset binary/two’s complement 
select input 


ground 

+ 12 V supply 

test output | 

test input 

test input 

right channel data input 
data clock input 
master clock input 

left channel data input 
strobe input 

test input 

test Input 

+ 5 V supply 


The SAA7030 is a stereo interpolating filter which quadruples the data sample rate from 44,1 to 


176,4 kHz and thus achieves the following: 


1. It suppresses spurious spectrum lobes in the output data that occur between the baseband frequency 
and 176,4 + 20 kHz. This allows the DAC to be followed by a low-cost filter of the linear phase, 
low order, analogue post filter type (a very high order, low-pass filter would otherwise be required 


to suppress the 44,1 + 20 kHz lobe). 


2. It performs noise-shaping so that a 14-bit DAC yields the same in-band quantizing signal-to-noise 
ratio as from a 16-bit DAC supplied with unprocessed 44,1 kHz samples. 
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Digital filter for Compact Disc Digital Audio system SAA7030 


The circuit incorporates two identical filters (one per channel). Each is a finite impulse response, linear 
phase transversal filter. The filter length is 96 bits with 16-bit data words and 12-bit coefficients. The 
composition of each filter is as follows: 


serial-to-parallel input shift register; 

sixteen 24-bit shift registers for data storage; 
96 x 12-bit coefficient ROM; 

12 x 16-bit array multiplier; 

28-bit accumulator; 

parallel-to-serial output shift register. 


Overflow protection is incorporated in the filters so that, in the unlikely event of accumulator overflow, 
the output limits cleanly. Overflow only occurs if the input samples continuously reverse sign coinci- 
dently with the coefficients, so that the products of the two entered into the accumulator are continu- 
ally of the same sign. 


The data inputs may run asynchronously with the master clock (CLOX) provided that the data inputs 
are always complete before the rising edge of the 44,1 kHz input strobe (STR1). A 176,4 kHz output 

. strobe (LAT) is provided, the rising edge of which follows the completion of the serial output data 
stream. This strobe pulse is timed to be used to gate the master clock (CLOX) if required. 


The input OS provides selection of —3% d.c. offset or no offset of the data output voltage level. The 
format of the output data is selected via the input OB to be in offset binary or two’s complement form. 


Pin functions 


pin no. mnemonic description 

1 VBB Back bias supply voltage: —2,5 V + 20%. 

2 OS Offset select input. When connected to Vppyj, the data output has a fixed 
d.c. offset of —3%. When connected to Vso, the data output has no offset. 

3 DLFD Left channel data output. The data is 14-bit serial with most-significant bit 
first and is valid on the falling edge of the output clock (CLFD). 

6 CLFD Data clock output. Typical frequency = 4,2336 MHz (= CLOX). 
The falling edge of this clock defines output data valid. 

7 LAT Strobe output at 176,4 kHz. The rising edge of this pulse indicates that the 
output of a 14-bit data word is complete. 

10 DRFD Right channel data output (see DLFD). 

11 OB Offset binary/two’s complement select input. When connected to Vsg, the 


output data is coded in offset binary. When connected to Vpp 1, the output 
data is coded in two’s complement. 


12 Vss Ground (0 V). 

13 VpbD2 Positive supply voltage: + 12 V + 10%. 

14 TEST1 Test output; not used in normal operation. 

15 TEST2 Test input; in normal operation this pin should be connected to Vss or Vppj1. 
16 TESTS Test input; in normal operation this pin should be connected to Vss or Vppy}. 
17 DRCF Right channel data input. Data should be 16-bit serial with most-significant- 


bit first and in offset binary code. It is valid on the falling edge of the input 
data clock (CLCF). 


18 CLCF Input data clock. The falling edge of this clock defines input data valid. 
19 CLOX Master clock input. Runs continuously at a typical frequency of 4,2336 MHz. 
20 DLCF Left channel data input (see DRCF). 
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FUNCTIONAL DESCRIPTION (continued) 
pinno. mnemonic description 


21 STR1 Strobe input at 44,1 kHz. The internal timing chain of the SAA7030 ts 
synchronized by the rising edge of STR1 which must be synchronous with 
CLOX within the tolerance specified in CHARACTERISTICS. The rising 
edge should follow the completion of the input data stream. 


22 TEST4 Test input; in normal operation this pin should be connected to Vppj. 
23 TEST5 Test input; in normal operation this pin should be connected to Vpp}. 
24 Vpp1 Positive supply voltage: + 5 V + 10%. 


Pins 4, 5, 8 and 9 have no internal connection. 


HANDLING 


Inputs and outputs are protected against electrostatic charge in normal handling. However, to be 
totally safe, it is desirable to take normal precautions appropriate to handling MOS devices (see 
‘Handling MOS Devices’). 
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Digital filter for Compact Disc Digital Audio system SAA7030 


RATINGS 

Limiting values in accordance with the Absolute Maximum Rating System (IEC 134); Vos =O V 
Supply voltage 1 range (pin 24) Vpp1 —0,3to +7,5 V 
Supply voltage 2 range (pin 13) Vpop2 —0,3to +15 V 
Back bias supply voltage range (pin 1) Veep —-4to +03 V 
Input voltage range Vi —O03to +7,5 V 
Output voltage range Vo —0,3to +7,5 V 
Output current lo max. 10 mA 
Operating ambient temperature range Tamb —20to +70 °C 
Storage temperature range Tstg —55 to+ 125 °C 


CHARACTERISTICS 
Vss = 0 V; Tamb = —20 to + 70 OC unless otherwise specified 


Supplies 

Supply voltage 1 (pin 24) 
Supply voltage 2 (pin 13) 

Back bias supply voltage (pin 1) 
Supply current 1 (pin 24) 
Supply current 2 (pin 13) 


Back bias supply current (pin 1) 
at Vpp1 <5,5 V; Vpp2 < 13,2 V 


Inputs 
Input voltage LOW 
Input voltage HIGH 


Input current at Tamb = 25 OC; 
V; =—0,3 to + 6,5 V 


Input capacitance 


Outputs (note 1) 
Output voltage LOW at —lo_ = 1,6 mA 
Output voltage HIGH at Ioy = 0,2 mA 
Load capacitance 


Input CLOX 
Operating frequency 
Input clock LOW 
Input clock HIGH 
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CHARACTERISTICS (continued) 
parameter 


Inputs CLCF, DLCF, DRCF, STR1 

CLCF frequency 

CLCF LOW time ns 
CLCF HIGH time ns 
DLCF/DRCF to CLCF set-up time ns 
CLCF to DLCF/DRCF hold time ns 
CLCF LOW to STR1 time | ns 
STR1 LOW time CLOX 
STR1 HIGH time 1 cycles 
CLOX to STR1 rising ns 
CLOX to STR1 HIGH ns 


Outputs CLFD, DRFD, DLFD, LAT 
(notes 2 and 3) 


Output rise time (except LAT) 
Output fall time (except LAT) 
Output rise time (LAT only) 
Output fall time (LAT only) 

_ CLED HIGH time 
CLFD LOW time 
DRFD/DLFD to CLFD set-up time 
CLFD to DRFD/DLED hold time 
CLFD LOW prior to LAT rising 


CLOX to LAT starting to change 
(note 4) 


CLOX to LAT reaching final value 


CLFD LOW to rising edge of CLOX 
with rising edge to STR1 


LAT HIGH time 


NOTES TO THE CHARACTERISTICS 


1. All outputs are protected against short-circuit to Vgg and Vpp 4. The maximum load capacitance 
that can be applied before the short-circuit protection becomes active is 150 pF. 


2. Output loading C; = 50 pF. 
3. Reference levels are 0,8 and 2 V. 


4. Rising edge of LAT occurs in the first CLOX LOW period following the rising edge to STR1 and 
then recurs at every 24th CLOX cycle. 
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Fig. 3 Typical input and output waveforms (for illustration only). 
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(1) CLCF frequency (f|¢) = 1/tycp. The trailing edge of CLCF must occur 16 times between 
consecutive rising edges of STR1. 


(2) CLOX frequency (f;y) = 1/t)yxp. 


Fig. 4 Input waveform timing; reference levels are 0,8 and 2 V. 
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Fig. 5 Output waveform timing: reference levels are 0,8 and 2 V; output loading = 50 pF. 
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DEVELOPMENT DATA 
This data sheet contains advance information and SAA7 210 


specifications are subject to change without notice. 


DECODER FOR COMPACT DISC DIGITAL AUDIO SYSTEM 


GENERAL DESCRIPTION 


The SAA7210 incorporates the functions of demodulator, subcoding processor, érror corrector and 
concealment in one chip. The device accepts data from the disc and outputs serial data directly to a 
dual 16-bit digital-to-analogue converter TDA1541 (DAC) via the Inter IC signal bus (17S). The 17S 
output can also be fed via the stereo interpolating digital filter SAA7220 which provides additional 
concealment plus over-sampling digital filtering. For descriptive purposes, the SAA7210 is referred to 
as the A-chip and the SAA7220 as the B-chip. 


Features 


Adaptive slicer with high-frequency level detector for input data 

Built-in drop-out detector to prevent error propagation in adaptive slicer 
Fully protected timing synchronization to incoming data 
Eight-to-Fourteen Modulation (EFM) decoding 

Cross-Interleaved Reed-Solomon Code (C!RC) used for error correction system 
Subcoding microprocessor handshaking protocol 

Motor speed control logic which stabilizes the input data rate 

Error flag processing to identify unreliable data 

Concealment to replace uncorrectable data 

\7S bus for data exchange between A-chip, B-chip and DAC 
Bidirectional data bus to external RAM (16 K x 4 bits) 


QUICK REFERENCE DATA 


Supply voltage (pin 40) VDD typ. 5 V 


Supply current (pin 40) IDp typ. 200 mA 
Data slicer input voltage range V I(p-p) 0,25to 2,5 V 
Oscillator operating frequency 
XTAL tXTAL typ. 11,2896 MHz 
VCO fyco _ typ. 8,6436 MHz 
Maximum output current (each output) lo max. 10 mA 
Operating ambient temperature range Tamb —20 to +70 °C 


Persea e ener ten eer re ean eitnner hrs tn te pagum sateen meee nange ete: ee tenth a +A im Per ee nm seh atm inven en erent ener ne te 


PACKAGE OUTLINE 
40-lead DIL; plastic (SOT-129). 
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Fig. 1 Block diagram. 
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Decoder for compact disc digital audio system SAA7210 


PINNING 
AT Vop 
A3 WSAB 
A2 CLAB 
Al DAAB 
AO EFAB 
A4 SCAB 
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AG SWAB/SSM 
RAS DEEM 
R/W QCL 
MUTE QRA 
D2 QDATA 
<{ Si 
- D1 CRI 
<q 
O D3 CEFM 
= 
z2 ose 
Lu CAS HFD 
7 
ra) D4 HFI 
—_l 
LL MSC FB 
> 
Li 
XTAL1 PD/OC 
Vgg VBB 
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Fig. 2 Pinning diagram; for pin functions see next page. 
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Pin functions 


pin no. mnemonic description 
1-8 A0-A7 Address: address outputs to external RAM. 
9 RAS. Row Address Select: output to external RAM (4416) which uses multiplexed 
address inputs. 
10 — R/W Read/Write: output signal to external RAM. 
11 MUTE Mute: input from the microprocessor. When mute is LOW the data output - 


DAAB (pin 37) is attenuated to zero in 15 successive divide-by-2 steps. On 
the rising edge of mute the data output is incremented to the first ““good”’ 
value in 2 steps. This input has an internal pull-up of 50 kQ (typ.). 


12-14 D1-D3 Data: data inputs/outputs to external RAM. 

15 CAS Column Address Select: output signal to external RAM. 

16 D4 Data: data input/output to external RAM. 

17 MSC Motor Speed Control: open drain output which provides a pulse width 


modulated signal with a pulse rate of 88 kHz to control the rate of data 
entry. The duty factor varies from 1,6% to 98,4% in 62 steps. 

When a motor-start signal is detected via pin 33 (SWAB/SSM) the duty 
factor is forced to 98,4% for 0,2 seconds followed by a normal calculated 
signal. After a motor-stop signal is detected the duty factor is forced to 
1,6% for 0,2 seconds, followed by a continous 50% duty factor. 


18 XTAL2 Crystal oscillator output: drive output to clock crystal (11,2896 MHz typ.). 
19 XTAL1 Crystal oscillator input: input from crystal oscillator or slave clock. 

20 Vss Ground: circuit earth potential. 

21 VBB Back Bias supply voltage: back bias output voltage (—2,5 V +20%). The 


internal back bias generator can be decoupled at this pin. 


22 PD/OC Phase Detector output/Oscillator Control input: outputs of the frequency 
detector and phase detector are summed internally, then filtered at this 
pin to provide the frequency control signal for the VCO. 


23 lref Current reference: external reference input to the phase detector. This 
input is required to minimize the spread in the charge pump output of 
the phase detector. An internal clamp prevents the voltage on this pin 
rising above 3,5 V. 


24 FB Feedback: output from the input data slicer. This output is a current 
source of 100 nA (typ.) which changes polarity when the level detector 
input at pin 25 (HFI) rises above the threshold voltage of 2 V (typ.). 

When a data run length violation is detected (e.g. during drop-out), or when 
HFD (pin 26) is LOW, this output goes to high impedance state. 


25 HF] High-Frequency Input: level detector input to the data slicer. A differential 
signal of between 0,25 and 2,5 V (peak-to-peak value) is required to drive 
the data slicer correctly. When a Tr3x violation is detected or when HFD 
is LOW, this input is biased directly to its threshold voltage. 


26 HFD High-Frequency Detector: when HIGH this input signal enables the frequen- 
| cy and phase detector inputs, also the feedback output (FB) from the data 
slicer. 
An internal voltage clamp of 3 V (typ.) requires the HFD input to be fed 
via a high impedance. This input has an internal pull-up of 50 kQ (typ.). 
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pin no. mnemonic description 

27 CEFM Clock Eight-to-Fourteen Modulation: demodulator clock output 4,3218 MHz 
(typ.). 

28 CRI Counter Reset Inhibit: when LOW this input signal allows the divide-by-588 


master counter in the DEMOD timing to run-free. This input has an internal 
pull-up of 50 kQ (typ.). 


29 QDATA Q-channel Data: this subcoding output is parity checked and changes in 
response to the Q-channel clock input (see subcoding microprocessor 
handshaking protocol). 


30 QRA Q-channel Request input/Acknowledge output: the output has an internal 
pull-up of nominally 10 kQ2. (see subcoding microprocessor handshaking 
protocol). 

31 OCL Q-channel Clock: clock input generated by the micro-processor when it 
detects a QRA LOW signal. 

32 DEEM De-emphasis: signal derived from one bit of the parity-checked Q-channel 
and fed out via the debounce circuit. 

33 SWAB/SSM — Subcoding Word clock output & Start/Stop Motor input: open drain output 


which is sensed during each HIGH period and if externally forced LOW a 


< motor-stop condition will be decoded and fed to the motor control logic 
- : : 
x circuit. 
% 34 SDAB Subcoding Data: a 10-bit burst of data, including flags and sync bits, is 
2 output serially to the B-chip once per frame clocked by burst clock output — 
S SCAB (see Fig. 4). 
a. 
} 35 SCAB Subcoding Clock: a 10-bit burst clock 2,8224 MHz (typ.) output which is 
w used to synchronize the subcoding data. 
7a 36 EFAB Error Flag: output from interpolation and mute circuit to B-chip indicating 
unreliable data. 
3/7 DAAB Data: this output which is fed to the B-chip or DAC, together with its 


clock (CLAB) and word select (WSAB) outputs, conforms to the |7S bus 
format (see Fig. 5). 


38 CLAB Clock: output to B-chip or DAC. 
39 WSAB Word Select: output to B-chip or DAC. 
40 VDD Power Supply: positive supply voltage(+ 5 V). 


Note to the pin functions 


The pin sequence of the address outputs (AQ-A7) and the data outputs (D1-D4) has been selected to 
be compatible with various dynamic 16 K x 4-bit RAMs including the 4416. 
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FUNCTIONAL DESCRIPTION 


Demodulation 


Data read from the disc is amplified and filtered externally and then converted into a clean digital 
signal by the data slicer. The data slicer is an adaptive level detector which relies on the nature of the 
eight-to-fourteen modulation system (EFM) to determine the optimum slicing level. When a signal 
drop-out is detected (via the HFD input, or internally when a data run length violation is detected) the 
feedback (FB) to the data slicer is disabled to stop drift of the slicing level. 


Two frequency detectors, a phase detector and a voltage-controlled oscillator (VCO) form an internal 
phase-lock loop (PLL) system. The voltage-controlled oscillator (VCO) runs at twice the input data 
rate (typically at 8,6436 MHz), its frequency being dependent on the voltage at pin 22 (PD/OC). One 
of the frequency detectors compares the VCO frequency with that of the crystal clock to provide 
coarse frequency-control signals which pull the VCO to within the capture range of fine frequency 
control. Signals for fine frequency control are provided by the second frequency detector which uses 
data run length violations to pull the VCO within the capture range of the PLL. When the system is 
phase-locked the frequency detector output stage is disabled via a lock indication signal. The VCO 
output is divided by two to provide the main demodulator clock signal which is compared with the 
incoming data in the phase detector. The output of the phase detector, which is combined internally 
with the frequency detector outputs at pin 22 (PD/OC), is a positive and negative current pulse with 
a net charge that is dependent on the phase error. The current amplitude is determined by the current 
source connected to pin 23 (Iref). 


The demodulator uses a double timing system to protect the EFM decoder from erroneous sync 
patterns in the data. The protected divide-by-588 master counter is reset only if a sync pattern occurs 
exactly one frame after a previous sync pattern (sync coincidence) or if the new sync pattern occurs 
within a safe window determined by the divide-by-588 master counter. If track jumping occurs the 
divide-by-588 master counter is allowed to free-run to minimize interference to the motor speed 
controller ; this is achieved by taking the CRI input (pin 28) LOW to inhibit the reset signal. 


The sync coincidence pulse is also used to reset the lock indication counter and disable the output 
from the fine frequency detector. If the system goes out of lock, the sync pulses cease and the lock 
indication counter counts frame periods. After 63 frame periods with no sync coincidence pulse, the 
lock indication counter enables the frequency detector output. 


The EFM decoder converts each symbol (14 bits of disc data + 3 merging bits) into one of 256 8-bit 
digital words which are then passed across the clock interface to the subcoding section. An additional 
output from the decoder senses one of two extra symbol patterns which indicate a subcoding frame 
sync. This signal together with a data strobe and two error flags are also passed across the clock 
interface. The error flags are derived from the HFD input and from detected run length violations. 


1 Frame = 588 channel bits 


ee 


format of sync pattern - 27 channel bits format of subcoding or data 
symbol - 17 channel bits 


| 11 channel bits | 11 ehaiinel bits | | | + }2]3]4|5]6]7]elsfio) i) iaisals) | | | 
Eaten eae Aa be ee ea a ee er ses bit EFM Poe eee ae 


(1) = merging and low frequency suppression bits. _ 7280408 


Fig. 3 Data input signal. 
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FUNCTIONAL DESCRIPTION (continued) 


Subcoding 
The subcoding section has four main functions 


@ Q-channel processor 
De-emphasis output 
@ Pause (P-bit) output 
Serial subcoding output to B-chip 


The Q-channel processor accumulates a subcoding word of 96 bits from the O-bit of successive sub. 
coding symbols, performs a cyclic redundancy check (CRC) using 16 bits and then outputs the 
remaining 80 bits to a microprocessor on an external clock. The de-emphasis signa! (DEEM) is derived 
from one bit of the CRC-checked Q-channe!. The DEEM output (pin 32) is additionally protected by a 
debounce circuit. 


The P-bit from the subcoding symbol, also protected by a debounce circuit, is outout via the serial 
subcoding signal (SDAB) at pin 34. The protected timing used for the EFM decoder makes this output 
unreliable during track jumping. 


The serial output to the B-chip consists of a burst of 10 bits of data clocked by a burst clock (SCAB). 
The 10 bits are made up from subcoding signal bits O to W, the Q-channel parity check fiag, a demo- 

dulator error flag and the subcoding sync signal. At the end of the clock burst this output delivers the 
debounced P-bit signal which can be read externally on the rising edge of SWAB at pin 33 {see Fig 4). 


Q-CHANNEL PARITY CHECK FLAG = SUBCODING ERROR FLAG SYNC (active LOW) 
(0 = FAIL) 
SDAB P-BIT K | é KwhyXuyrysfa 


| 
| 
| 
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Fig. 4 Typical subcoding waveform outputs. 


Pre-FIFO 

The 10 bits (8 bits of symbol data + 2 error flag bits) which are passed from the demodulator across 
the clock interface to the subcoding section are also fed to the pre-FIFO with the addition of two 
timing signals. These two timing signals indicate: 

(1) That a new data symbol is valid 

(2) Whether the new data symbol is the first symbol! of a frame 


The pre-FIFO stores up to 4 symbols (including flags) and acts as a time buffer between data input 
and data output. Data passes into the pre-FIFO at the rate of 32 symbols per demodulator frarne and 
the symbols are called from the pre-FIFO into RAM storage at the rate of 32 symbols per error- 
correction frame. The timing, organized by the master controller, allows up ta 40 attempts to write 
32 symbols into the RAM per error-correction frame. The 8 extra attempts allow for transient changes 
in clock frequency (e.g. pitch control). 


ESAS IOS ASD BETAS SAE TEESE IDS TE SI 8 MTT LA OO AES LDN SA TD CDSE AST RTOS IEEE AEB TEN ZOU SESERNIY 3: 


219 


220 


SAA7210° 


Data control 


This section controls the flow of data between the external RAM and the error corrector. Each symbol! 
of data passes through the error corrector two times (correction processes C1 and C2) before entering 
the concealment section. 


The RAM interface uses the full crystal frequency of 11,2 MHz to determine the RAM access wave- 
forms (the main clock for the system is 5,6 MHz). One RAM access (READ or WRITE) uses 12 crystal 
ciock cycles which is approximately 1 ws. The timing (see Fig. 6) is based upon the specification for 
the dynamic 16 K x 4-bit RAM (4416). This RAM requires multiplexed address signals and therefore, 
in each access cycle, a row address (RAS. pin 9) is set up first and then three 4-bit nibbles are accessed 
using sequential column addresses (CAS pin 15). As only 10 bits are used for each symbol (including 
flags), the fourth nibble is not accessible. 


There are 4 different modes of RAM access: 


@ WRITE 1 
@® READ 1 
® WRITE 2 
@ READ 2 


During WRITE 1, data is taken from pre-FIFO at regular intervals and written into one half of the 
RAM. This half of the RAM acts as the main FIFO and has a capacity of up to 64 frames. During 
READ 1, the 32 symbols of the next frame due out are read from the FIFO. The numerical difference 
between the WRITE 1 and READ 1 addresses is used to control the speed of the disc drive motor. 


When a frame of data has been read from the FIFO it is stored in a buffer RAM until it can be accepted 
by the CIRC error correction system. At this time the error correcting strategy of the CIRC decoder 
for the frame is determined by the flag processor. The frame for correction is then loaded into the 
decoder one symbol at a time and the 32 symbols from the previous correction are returned to the 
buffer RAM. . 


After the first correction (C1), only 28 of the symbols are required per frame. The symbols are stored 
in the buffer RAM together with new flags generated after the correction cycle by the flag updating 
logic. This partially-corrected frame is then passed to the external RAM by a WRITE 2 instruction. 
The de-interleaving process is carried out during this second passage through the external RAM. The 
WRITE 2 and READ 2 addresses for each symbol provide the correct delay of 108 frames for the 
first symbol and zero delay for the last symbol. 


After execution of the READ 2 instruction, the frame of 28 symbols is again stored in the buffer RAM 
pending readiness of the CIRC decoder and calculation of decoding strategy. Following the second 
correction (C2), 24 symbols including unreliable data flags (URD) are stored in the buffer RAM and 
then output to the concealment section at regular intervals. 


Flag processing 
Flag processing is carried out in two parts as follows: 


® Flag strategy logic 
® Flag updating logic. 


While a frame of data from the external memory is being written into the buffer RAM, the error flags 
associated with that frame are counted. Two bits are used for the flags, thus ‘good ° data (flags = 00) 
and three levels of error can be indicated. 

The optimum strategy to be used by the CIRC error corrector is determined by the 2-bit flag informa- 
tion used by the flag strategy logic ROM in conjunction with its associated arithmetic unit (ALU). The 
flags for the C1 correction are generated in the demodulator and are based on detected signal drop-outs 
and data run length violations. Updating of the flags after C1 is dependent on the CIRC decoder correc- 
tion of that frame. The updated flags are used to determine the C2 strategy. After C2 correction a single 
flag (URD) is generated to accompany the data into the concealment section. 


_ September 1985 a 


DEVELOPMENT DATA 


LEFT SAMPLE RIGHT SAMPLE 


i 
| 
I 
| 
i 


RIGHT ERROR FLAG 


| | 2.8224 MHz 


11,34 us — >| 7280613 


wia}sAs Olpne [e}IBIP IsIp JORdWIOD 10) 4apodaq 


Fig. 5 Typical waveform outputs to B-chip or DAC. 
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| Fig.6 RAM timing waveforms: timings based on RAM TMS4416; G input to RAM held LOW. 
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FUNCTIONAL DESCRIPTION (continued) 


CIRC Decoding 


Data on the compact disc is encoded according to a cross-interleaved Reed-Solomon code (CIRC) and 
this decoder exploits fully the error-correction capabilities of the code. 


Decoding is performed in two cycles and in each cycle the CIRC decoder corrects data in accordance 
with the following formula: | 


2t +e = 4 
Where: 
e = the number of erasures (erroneous symbols whose position is known). 
t = allowed number of additional failures which the decoder program has to find. 


The flag processor points to the erasure symbols and tells the CIRC decoder how many additional 
failures are allowed. If the error corrector is presented with more than the maximum it will stop and 
flag all symbols as unreliable. 


The CIRC decoder is comprised of two sections: 


Syndrome formation 


Four correction syndromes are calculated while the frame of data is being written into a symbol 
memory. From these syndromes errors can be detected and corrected. 


Microcoded correction processing 


The processor uses an Arithmetic Logic Unit (ALU) which includes a multiplier based on logarithms. 
The correction algorithm follows the microcode program stored in a ROM. 


Concealment 


This section combines 8-bit data symbols into left and right stereo channels. Each channel has a 16-bit 
capacity and holds two symbols (a stereo sample). The channels operate independently. A concealment 
operation is performed when a URD flag accompanies either symbol in a stereo sample. If a single 
erroneous sample is flagged between two ‘good ‘ samples then linear interpolation is used to replace 
the erroneous value. If two or more successive samples are flagged, a sample and hold is applied and 
the last of the erroneous samples is interpolated to a value between that of the hold and that of the 
following ‘good ‘ sample. 


If MUTE is requested, the data in each channel is attenuated to zero in 15 successive divide-by-two 
steps. At the end of a mute period the output is incremented to the first ‘good ‘value in two steps 
using the interpolator. 


All erroneous data supplied to the concealment section continues to be flagged when it is output to 
the B-chip where it receives additional and more efficient concealment. 


Motor speed control (see Fig. 7) 


The motor speed control (MSC) output from pin 17 is a pulse-width modulated signal. The duty factor 
of the pulse-width modulation is calculated from the difference in numerical value between the 
WRITE 1 and READ 1 addresses, the difference being nominally half of the FIFO space. The calcula- 
tion is performed at a rate of 88,2 kHz. 


The duty factor of MSC varies in 62 steps from 1,6% (FIFO full) to 98,4% (FIFO empty). When a 
motor-start signal is detected (via SWAB/SSM) the duty factor is forced to 98,4% for 0,2 seconds fol- 
lowed by a normal, calculated signal. After a motor-stop signal is detected the duty factor is forced to 
1,6% for 0,2 seconds followed by a continuous 50% duty factor. A change in motor start/stop status 
occurring within the 0,2 second periods overrides the previous condition and resets the data control 
timer. 
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Fig. 7 Motor speed control. 
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_ RATINGS 

ft Limiting values in accordance with the Absolute Maximum System (IEC 134) 

= Supply voltage range (pin 40) VDD —0,5to+7,0 V 

— Maximum input voltage range V] —0,5 to Vpp +0,5 V 

af Input current (pin 23) I max. 5 mA 

2 Maximum output voltage range (pin 17, 33) VO —0,5to+7,0 V 
Output current (each output) lo max. 10 mA 
Storage temperature range Tstg —55 to +125 OC 
Operating ambient temperature range Tamb --20 to +70 OC 
Electrostatic handling * Ves —1000 to +1000 V 


* Equivalent to discharging a 100 pF capacitor through a 1,5 kQ2 series resistor with a rise time of 
15 ns. 
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CHARACTERISTICS 
VpDpD = 4,5 to 5,5 V; Vss = 0 V; Tamb = —2- to +70 OC unless otherwise specified 


Supply 
Supply voltage (pin 40) 


Supply current (pin 40) 


Inputs 
D1-D4, QCL 

Input voltage LOW 
Input voltage HIGH 
Input leakage current 


Input capacitance 
MUTE, CRI 
Input voltage LOW 


Input voltage HIGH 


Internal pull-up impedance 
at Vj; =O V 


Input capacitance 
QRA, SWAB 

Input voltage LOW 
Input voltage HIGH 


Input capacitance 


Internal pull-up impedance 
at VV; =O V 


HFD 
Input voltage LOW 
Input voltage HIGH 


+0,8 
clamped 


Input clamping voitage 
at |} = 100 vA 


Input source current 


Input capacitance 


Internal pull-up impedance 
at Vj; =OV 
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Outputs 

A1-A8, R/W, D1-D4, CAS, RAS, CEFM, 
QDATA, DEEM, SDAB, SCAB, EFAB, 
DAAB, CLAB, WSAB 

Output voltage LOW 


at —loL = 1,6 mA VOL 0 — 0,4 V 
Output voltage HIGH 

at IOH = 0,2 mA VOH 2,4 — VDD V 
Load capacitance CL — — 50 pF 


MSC (open drain) 


Output voltage LOW 
at —lIoL =1mA VOL 0 — 0,2 V 


Load capacitance CL = = 50 oF 
SWAB, QRA (open drain) 
Output voltage LOW 


<x 
F. at -loL = 1,6 mA VOL 0 — 0,4 V 
= Load capacitance CL = Se 50 pF 
< Internal load resistance Ri 5 — —~ kQ 
= 
o ANALOGUE CIRCUITS 
= 
“f Data slicer 
oO Input HFI 
A.C. input voltage range 
(peak-to-peak value) V1 (p-p) 0,25 — 2,5 V 
Input impedance 
normal (HFD HIGH) IZ, | tbf — tbf kQ 
disabled (HFD LOW) IZ) | tbf _ tbf kQQ 
Input capacitance C| — — 7 pF 
Output FB 
Output current 
at VFR =2V lo tbf 100 tbf pA 


Phase detector 
Output PD/OC 


Output impedance IZo| a tof — kQ. 
Control range (note 1) a +2,1 — — rad 
Gain factor G — tbf ~ mA/rad 
Input lref 

Input reference current lref — 500 tbf BA 
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CHARACTERISTICS 


_ Fine frequency detector 
Output PD/OC 
Output impedance Zo! = 2 


Coarse frequency detector 
Output PD/OC (note 2) 
Output impedance ‘\IZol ~ 1 


Voltage controlled oscillator 
Input PD/OC 


Oscillator constant Kosc ~ tbf 


Crystal oscillator 
Input XTAL1 
Output XTAL2 
Mutual conductance at 100 kHz Gm 1,5 = 
Small signal voltage gain 

(Gy = Gm x Ro) Gy 3,5 _ 
Input capacitance C| Ze on. 
Feedback capacitance CFB —- — 


Output capacitance Co oe oe 


Input leakage current +1] | = = 


Slave clock mode 
Input voltage (peak-to-peak value) Vy (p-p) 1,6 — |Vpp + 0,5 
Input voltage LOW VIL —0,3 — 
Input voltage HIGH VIH 2,4 — |Vpp + 0,5 
Input rise time (note 3) tr — — 
Input fall time (note 3) tf ~~ — 


Input HIGH time at 1,2 V 
(relative to clock period) tHIGH 35 — 
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CHARACTERISTICS (continued) 


parameter symbol min. typ. max.} unit 
TIMING 
Operating frequency (XTAL) fXTAL 10,16 | 11,2896 12,42 | MHz 
Operating frequency (VCO) 
coarse frequency detector inactive fycol fx TAL/2 86436 | fxTAL | MHz 
no input pin 25 (HF!) fyco2 4 — 15 | MHz 


Outputs (see Figs. 8 and 9) 
CEFM (note 4) 


Output rise time tr = = 
Output fall time tf = 3 
Output HIGH time tHIGH 50 oe 


DAAB, CLAB, WSAB, EFAB (note 4) 
(data to B-chip; 17S format) 


Output rise time tr — 
Output fall time tf 
DAAB, WSAB, EFAB to CLAB 
Data set-up time tSu: DAT 100 
CLAB to DAAB, WSAB, EFAB 

100 _ 


Data hold time tHD; DAT 


SDAB, SCAB, DEEM (note 4) 
(subcoding outputs) 


DEVELOPMENT DATA 


Output rise time tr 

Output fall time tf 

SDAB to SCAB 

Subcoding data set-up time tSU; SDAT 106 — 
SCAB to SDAB 

Subcoding data hold time tHD: SDAT 

SWAB (note 4) 

Output rise time 

Output fall time 

Output duty factor 
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CHARACTERISTICS (continued) 


parameter 


Q-channel I/O (see Figs. 12 and 13) 
QRA, QCL, QODATA 
Access time (note 5) 
normal mode 
refresh mode 
OQCL to QRA acknowledge delay 
OCL to QRA request hold time 
QCL clock input LOW time 
QCL clock input HIGH time 
~QCL to QDATA delay time 


Data hold time before 
new frame ts accessed 


Acknowledge time 


Notes to the characteristics 
180° 


tL. rad =———. 
(3,14) 


3. Reference levels = 1 V and2,4 V. 


min. 
tACC;N 0 
tACC: F 13,3 
tDACK ae 
tHD:R - 500 
tcK: LOW 500 
tCK: HIGH 900 
toD — 
tHD; ACC 23 


typ. 


4. Output rise and fall times measured with load capacitance (C1) = 50 pF. 


5. Q-channel access times dependent on cyclic redundancy check (CRC). 


228 September 1985 


max. 


f 
2. Coarse frequency detector output PD/OC active for VCO frequencies > fx TAL and < cr 


DEVELOPMENT DATA 


Decoder for compact disc digital audio system 


Orerats) 


DAAB 
WSAB 
EFAB 


SDAB 


SWAB 


Fig.9 Typical subcoding data output waveforms: reference levels for SCAB and SDAB = 0,8 V and 2,0 V; 
reference levels for SWAB = 0,8 V and 4,0 V. 
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APPLICATION INFORMATION 


EFM Encoding system 


The Eight-to-Fourteen Modulation (EFM) code used in the Compact Disc Digital Audio system is 
designed to restrict the bandwidth of the data on the disc and to presenta d.c. free signal to the demodu- 
lator. In this modulation system the data run length between transitions is 2 3 clock periods and 

< 11 clock periods. The number of bits per symbol is 17, including three merging and low frequency 
suppression bits which also assist in the removal of the d.c. content. 


The conversion from 8-bit, non-return-to-zero (NRZ) symbols to equivalent 14-bit code words is 
shown in Table 2. C1 is the first bit of a 14-bit code word read from the disc and D1 is the Most 
Significant Bit (MSB) of the data sent to the error corrector. The 14-bit code words are given in NRZ-| 
representation in which a logic 1 means a transition at the beginning of that bit from HIGH-to-LOW 
or LOW-to-HIGH (see Fig. 10). 


CODED NRZ-| 01003140001 00000100 0 0 


DECODED. EQUIVALENT | | | | 
OR | | | | 


7Z80609 


Fig. 10 Non Return to Zero (NRZ) representation. 


The codes shown in Table 2 cover the normal 256 possibilities for an 8-bit data symbol. There are other 
combinations of 14-bit codes which, although they obey the EFM rules for maximum and minimum 
run length (Tmax, Tmin), produce unspecified data output symbols. Two of these extra codes are used 
in the subcoding data to define a subcoding frame sync and are as shown in Table 1. 


Table 1 Codes used to define subcoding frame sync 


Pp a ee Pore rn ange ee ay Os FE ee nage EAP AO: pam a2 ee Pee, erg yee ee ee ee Vig reg Sie A Eee aN yy AR, Cathe yerag ie Ae yen hy estore gle ee ts | 
| 8-bit NRZ data symbol | 14-bit equivalent code word | 
aed ae oe a eee ek A Oe Tan eich Ga ie ae aa ewe ee eee a cies SARS Cena, | 
| D11D21D31 D4! D5 D6! D7! DB ICI 1C2 |C3 Ica 1cB Ice! C7 CBic9!c10 Ic11! C12! C13 }c14 
Sars aed Ow LEG a Pree os ra ora rae oe ae 
Ee el eae. | 
Pe a a ets Ta Og OO: 70: OO Oy O10, AO 4p Ot 40 | 
PS eer ieeseets tee feckd az, ae Pe eee eRe Ne reenk peaner eece ee ae Ltectll tase hae eee Beet Misiile Nise oe et Pease tes | 
| ea ati We eel’ ieee aad 
) PP) Qa; R/S | T |ULV, Ww! 


A OO EM MERE RE RO EAN SE EON RENEE NO ee 


‘Where: X = don’t care state. 


When a subcoding frame sync is detected the P-bit (Pause-bit) of the data is ignored by the debounce 
circuitry. The remaining bits (O to W) are not specified in the system but always appear at the serial 
output as shown in Table 1. 


\ 
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Table 2 EFM code conversion ) 
© 
No. DNZ data symbol equivalent code word DNZ data symbol equivalent code word 2 
D1 D8} C1 C14 | ' D1 D8 3 
?) 
0 00000000; 01001000100000; 128 ;10000000;01001000100001 3 
1 00000001 10000100000000; 129 ;10000001 1000010010000 1 
2 00000010; 10010000100000,] 130 ;10000010;1001000010000 1 = 
3 00000011 10001000100000) 131 1000001 1 1000100010000 1 o. 
4 00000100; 01000100000000; 132 ;10000100;01000100100001 a 
5 00000101 00000100010000; 133 |}|10000101 0000000010000 1 a 
6 00000110}; 00010000100000; 134 ;:10000110;00010000100001 = 
7 0000011 1 00100100000000/ 135 |1000011 1 0010010010000 1 5 
8 00001000; 01001001000000! 136 ;10001000;01001001000001 5 
9 00001001 10000001000000;, 137 |10001001 1000000100000 1 
10 00001010; 10010001000000; 138;10000010;10010001000001 
11 | 139 
to to 
119 247 
120 01111000; 01001000000010/ 248 ;};11111000;0100100001001 0 
121 01111001 00001001001000,; 249 }11111001 1000000001001 0 
122 01111010} 10010000000010)] 250111111010; 1001000001001 0 
123 01111011 1000100000001 0); 251 11114101 41 1000100001001 0 
124 01111100; 0171000000000010; 252 ;11111100;010000000100 10 
@ 125 01111101 00001000000010) 253 | 111114101 0000100001001 0 
: 126 01111110; 00010000000010); 254 ;11111110;0001000001001 0 
D 127 0111111 1 00100000000010); 255 | 11111411 ~+7 0010000001001 0 
s 


ey 
> 
> 
~N 
= 
O 


N) 
W 
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APPLICATION INFORMATION (continued) 


Subcoding microprocessor handshaking protocol (see Figs. 11, 12 and 13) 
The ORA line is normally held LOW by the microprocessor. 


When the microprocessor needs data (Request) it releases the QRA line and allows it to be pulled HIGH 
by the pull-up resistor in the SAA7210. 


The SAA7210 is continuously collecting Q-channel data and when it detects that QRA is HIGH it holds 
the first frame of Q-channel data for which the Cyclic Redundancy Check (CRC) is ‘good’. Then the 
SAA7210 pulls QRA LOW to tell the microprocessor that the data is ready (Acknowledge) and enables 
the QDATA output. 


When the microprocessor detects a QRA LOW signal it generates a clock signal (QCL) to shift the data 
out from the SAA7210 to the microprocessor via the ODATA output. The first negative edge of OCL 
also resets the acknowledge signal and thus releases the QRA line. 


As soon as the microprocessor has received sufficient data (not necessarily 80 bits) it pulls the QRA 
line LOW again. The SAA7210 now disables the ODATA output and resumes collecting new Q-channel 
data. 

If the microprocessor does not generate a QCL signal within 10,8 ms from the start of the acknowledge 
(QRA LOW), the SAA7210 resets the acknowledge signal and allows the QRA line to go HIGH again. 
The microprocessor still has 2,3 ms to accept the data, which allows for a long propagation delay in 
the microprocessor. After a further 13,33 ms the SAA7210 will have received a new frame of Q-chan- 
nel data and, provided the CRC is ‘good’, will give a fresh acknowledge signal. This refreshing process 
is repeated until the microprocessor accepts the data or stops the request. 

When the microprocessor has a requirement to hold the data for a long period before acceptance, it 
prevents the refreshing process by setting QCL LOW after any acknowledge signal. 


MICROPROCESSOR |  SAA7210 


4 QRA 30 > 


DATA REQUEST ———| + ACKNOWLEDGE 
Ld Ld 
| le ae 4 DATA 
ENABLE 
S. as 3 ie: CLOCK 
7280610 


Fig. 11 Microprocessor handshaking protocol. 
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Fig. 12 Q-channel timing waveforms (normal mode). 
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Fig. 13 Q-channel timing waveforms (refresh mode). 
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DEVELOPMENT DATA 
This data sheet contains advance information and SAA7220 


specifications are subject to change without notice. 


DIGITAL FILTER FOR COMPACT DISC DIGITAL AUDIO SYSTEM 


GENERAL DESCRIPTION 


The SAA7220 is a stereo interpolating digital filter designed for the Compact Disc Digital Audio system. 
For descriptive purposes, the SAA7220 is referred to as the B-chip and the SAA7210 as the A-chip. 


Features 


@ 16-bit serial data input (two’s complement) 

@ Interpolated data replaces erroneous data samples 

@ —12 dB attenuation via the active LOW attenuation input control (ATSB) 

@ Smoothed transitions before and after muting 

@ Two identical finite impulse response transversal filters each with a sampling rate of four times that 
of the normal digital audio data | 

Digita! audio output of 32-bit words transmitted in biphase-mark code 

e |*S data transfer between SAA7210 and 16-bit dual DAC (TDA1541) 


Supply voltage (pin 24) VDD typ. 5 V 
Supply current (pin 24) IDD typ. 180 mA 
Input voltage ranges 

WSAB, DAAB, EFAB, SDAB, 

CLAB, SCAB, ATSB, MUSB 

Input voltage LOW Vib —0,3 to +0,8 V 
Input voltage HIGH VIH 2,0 to Vpp +0,5 V 
Output voltage ranges 

DABD, CLBD, WSBD 


Output voltage LOW VOL O0to0,4 V 
Output voltage HIGH VOH 2,4toVpp V 
DOBM 


Voltage across a 75 Q load via 
attenuator; see Fig. 10 


(peak-to-peak value) V L(p-p) 0,4 to 0,6 V 
Oscillator operating frequency | 

XTAL IXTAL typ. 11,2896 MHz 
Operating ambient temperature range Tamb —20 to +70 OC 
Note 


All outputs are short-circuit protected except crystal oscillator output. 


PACKAGE OUTLINE 
24-lead DIL; plastic (SOT-101A). 


September 1985 235 


9EC 


~n 
J 
xe} 
ot 
@ 
3 
oy 
om 
® 
—_ 
co 
00 
o 


WSAB 
CLAB 
DAAB 


“EFAB 


Vpp (+5V) MUSB ATSB xXSYS XOUT XIN 
A ; 


CRYSTAL 


LEET/RIGHT 

| TOR 
3 CHANNEL OSCILLATO 
SELECTOR 


ERROR 


IPSR | REGISTER 


16 
IISR : 


16 SAA7220 


i ERROR |i, 
REGISTER 


WSBD 


TIMING INTERPOLATION 


AND AND ; 
CONTROL 7 u= FILTER RAM 
| CLBD 
ARRAY 
MULTIPLIER | 


INTERPOLATION 
AND 
FILTER RAM 


16 
12 
ARRAY 
MULTIPLIER eee 
E28 


| ACCUMULATOR | 
; i 


PREM NeapaNASERONEN S UEDA MEENA A NREL UNO TE 


| 
| ! | 
| | | 
| | 


i 


; j 


DIGITAL AUDIO OUTPUT 


OVERFLOW 416 
PROTECTION 


| OVERFLOW | 
PROTECTION 


caer on Frater a CARO A HOM a TN rg HAT a tn 


FDSR 


i 


LEFT CHANNE! RIGHT CHANNEL 151 


= | : I» DABD 
123 | oe 6 ae Co | 
| i Y 7280749 
Vgg TEST SCAB SDAB DOBM 
Where 
IPSR = Input Shift Register lOSR = Intermediate Output Shift Register 
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Fig. 1 Digital filter block diagram. 
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Where: 
SISR = Subcode Input Shift Register lIOSR = = _ Intermediate Output Shift Register 
SOSR_ = Subcode Output Shift Register AOSR_> = Audio Output Shift Register 


. = Subcode word error flag 


Fig. 2 Digital audio output block diagram. 
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PINNING 


SAA7220 


7280740 
Fig. 3 Pinning diagram. 


Pin functions 


pinno. mnemonic description 

1 WSAB Word Select: input from A-chip. 

2 CLAB Clock: input from A-chip; has an internal pull-up. 

3 DAAB Data: input from A-chip. 

4 EFAB Error Flag: active HIGH input from A-chip indicating unreliable 
data. This input has an internal pull-down. 

n.c. not connected. 

6 SCAB Subcode Clock: a 10-bit burst clock 2,8224 MHz (typ.) input 
which synchronizes the subcode data. This input has an internal 
pull-up. 

7 SDAB Subcode Data: a 10-bit burst of data, including flags and sync 


bits serially input from the A-chip once per frame clocked by 
burst clock input SCAB (see Fig. 8). This input has an internal 


pull-down. 
8 n.c. not connected. 
9 XSYS System clock output: 11,2896 MHz (typ.) output to DAC and to 
A-chip as slave clock input. 
10 ~XOUT Crystal oscillator output: drive output to clock crystal 
(11,2896 MHz typ.). 
11 XIN Crystal oscillator input: input from crystal oscillator or slave 
clock. 
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pin no. mnemonic description 
12 Vss Ground: circuit earth potentional. 
13 TEST Test input: this input has an internal pull-down. In normal opera- 


tion pin 13 should be open-circuit or connected to Vss. 


14 DOBM Digital audio output: this output contains digital audio samples 
which have received interpolation, attenuation and muting plus 
subcode data. Transmission is by biphase-mark code. 


15 DABD Data: this output which is ted to the DAC, together with its clock 
(CLBD) and word select (WSBD) outputs, conforms to the |7S 
format (see Fig. 7). 


16 CLBD Clock: output to DAC. 

17 n.c. not connected. 

18 WSBD Word Select: output to DAC. 

19 n.c. not connected. 

20 n.c. not connected. 

21 n.c. not connected. 

22 ATSB Attenuation: when active LOW this control input provides —12 dB 
attenuation. This input has an internal pull-up. 

23 MUSB Mute: active LOW control input with internal pull-up. 

24 VDD Power Supply: positive supply voltage (+ 5 V). 


FUNCTIONAL DESCRIPTION 


General 
The SAA7220 incorporates the following functions: 


@ Interpolation of data in error 

@ Attenuation 

@® Muting 

@ Finite impulse response transversal filtering with a four times increased sampling rate 
@ A digital audio output 


Serial data formatted in two’s complement (DAAB; pin 3) is clocked in by its bit clock (CLAB; pin 2) 
together with word select (WSAB; pin 1) and error flag (EFAB; pin 4) as shown in Fig. 1. After 
resynchronization with the internal clocks the data is separated into left and right channels and fed to 
two identical Input Shift Registers (IPSR). Internal timing and control loads the data into the inter- 
polation RAM via the Intermediate Input Shift Register (11SR). 


After interpolation, attenuation and muting the data is fed serially from the Intermediate Output 
Shift Register (IOSR) to the Audio Output Shift Register (AOSR) and to the IISR. From the IISR it 
is loaded into the filter RAM. 


After filtering the data is passed to the Filter Data Shift Register (FDSR). From the FDSR it is 
transmitted serially to the data output (DABD; pin 15) together with the appropriate word select 
(WSBD; pin 18) and bit clock (CLBD; pin 16), in accordance with the 17S bus specification. Data is 
again formatted in two’s complement. Outputs DABD, WSBD and CLBD are strobed to maintain the 
correct timing relationship with the system clock output (XSYS) at pin 9 (see Fig. 12). 
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FUNCTIONAL DESCRIPTION (continued) 


The subcode data (SDAB; pin 7) and 10-bit burst clock (SCAB; pin 6) are resynchronized to the inter- 
nal clocks within the digital audio output block. SCAB clocks the data into the Subcode Input Shift 
Register (SISR; Fig. 2). Data is transferred to the Subcode Output Shift Register (SOSR) on receipt 
of all of the 10-bit burst clocks. The subcode data is then mixed with the data from the AOSR and 
the error flag to provide the output DOBM at pin 14. SISR is reset when no clocks are detected on the 
SCAB input. 


Interpolation 

When, for either left or right channel, unreliable samples are flagged between two correct samples, 
linear interpolation is used to replace the erroneous samples (up to a maximum of 8 consecutive 
errors). | 

When the error flag is set, the sample is replaced by a value calculated by the following formula: 


x 1 
S(n) = —— .S(n—1) + —— . S(n+x) 
x+1 x+1 


Where: S(n) = new sample value 
x = number of successive erroneous samples following S (n—1) 
S(n—1) = the preceding sample 
S(n+x) the first following correct sample 


The value of x is detected (1 to 8) to determine the coefficients for the multiplications. Eight coeffi- 
cient pairs are stored in the ROM. If x = 0 or 29 then S(n) will remain unchanged. 


CO) 

@ 

OO 

O--O 

O---O 
O----O 
O-----0O 
O------0O 
O-------O 


O-----0 
OO 


error flag | | | | | | | | 
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} = sample interpolated or held in A-chip 
' 


Fig. 4 Example of an eight sample linear interpolation. 
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Attenuation 


Attenuation is controlled by the ATSB input at pin 22. When the input is active LOW the sample is 
multiplied by a coefficient that provides —12 dB attenuation. If the input is HIGH the multiplication 
factor is 1. 


Mute 


Mute is controlled by the MUSB input at pin 23. When the input is active LOW the value of the 
samples is decreased smoothly to zero following a cosine curve. 32 coefficients are used to step down 
the value of the data, each one being used 31 times before stepping onto the next. When MUSB is 
released (pin 23 HIGH) the samples are returned to the full level again following a cosine curve with 
the same coefficients being used in the reverse order. 


Filtering 


The SAA7220 incorporates two identical finite impulse response transversal filters with the equivalent 
of 120 taps, one filter for each stereo channel. The corresponding 120 coefficients are structured as 

4 sections of 30 coefficients. 

(Each ROM contains only 60 filter coefficients, the same 60 being used a second time, but in the 
reverse order, to make a total of 120.) 


Data is stored in a 480-bit RAM (30 words x 16 bits). The 30 words are sequentially addressed 4 times 
to generate the 4 output samples. 


When a new word is moved from the interpolation RAM to the filter RAM, the oldest word is discarded 
and all other words moved one position with respect to the ROM coefficients. The data storage 
effectively forms a 30 sample wide moving window on the input data. The samples move within this 
window at 5,6448 MHz and the window moves one sample every 22,6 ys. 


An output word is formed by multiplying 30 samples from the filter RAM with 30 coefficients from 
the ROM using a 16 x 12 array multiplier. The result is added in an accumulator. At the end of the 
30 multiplications the 16 MSB’s are passed from the accumulator via the I|OSR to the FDSR, and the 
accumulator is reset. Overflow protection is incorporated so that the output always limits cleanly in 
the event of accumulator overflow. Also, to simplify the design of the digital-to-analogue converter a 
d.c. offset of + 5% is added to the accumulator. 


The filtered data is output in the |?S format at a 5,6448 MHz bit rate and a sample rate of 176 kHz. 


Digital audio output 


The digital audio output (DOBM; pin 14) consists of 32-bit words transmitted in biphase-mark code. 
That is, two transitions for a logic 1 and one transition for a logic 0. The 32-bit words are transmitted 
in blocks of 384 words. Table 1 shows the information contained in each word. 

The sync word is formed by violation of the biphase rule and therefore does not contain any data. Its 
length is equivalent to 4 data bits. The three different sync patterns (B, M and W) indicate the follo- 
wing situations: 


@ Sync B; start of a block of 384 words, contains left sample (11101000) 
@ Sync M; word contains left sample, but is not a block start (11100010) 
@ Sync W; word contains right sample (11100100) 


In the SAA7220 sync words are always preceded by 0. 


Left and right samples are transmitted alternately. 

Audio samples are available for digital audio output after interpolation, attenuation and muting, but 
before filtering. 

Data held in the Subcode Output Shift Register (SOSR) is transmitted via the user data bit and is 
asynchronous with the block rate. 
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Digital audio output (continued) 


Table 1 Composition of the 32-bit digital audio output word 


sync — 
auxiliary not used (always zero) 
audio sample bits 9 to 12 not used (always zero). 
bits 13 (LSB) to 28 (MSB) two’s complement 
audio valid copy of the error flag 
user data used for subcode data 
channel status indication of control bits and category code 
parity bit even parity for all word bits excluding sync pattern 


Channel status 
The channel status bit is the same for both left and right words. Therefore a block of 384 words 
contains 192 channel status bits as shown in Table 2. 


When there is no subcode the channel status will switch over to the general format. ~ No subcode’ is 
identified by the subcode detector when SCAB is a continuous HIGH or LOW. 


Table 2 Channel status bit assignment 


description subcode provided no subcode provided 


1 to 4 control copy of O channel bits 1 and 2 zero 
bit 3 image of SCAB 
bit 4 image of SDAB 


5 to 8 reserved always zero always zero 
9to 16 category code CD category general category 

bit 9 logic 1 all bits zero 

17 to 192 always zero always zero 


lf a subcode clock is provided but there is no subcode data (SDAB is a continuous HIGH or LOW) the 
control bits will be zero and the category code will be CD. 


The SYNC bit and the cyclic redundancy check bit (CRC) in the subcode data from the A-chip to the 
B-chip have the format shown by Fig. 5. Typical subcode data output waveforms are shown by Fig. 8. 
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SYNC 


CRC error bit 
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Fig. 5 Subcode data format for SYNC and CRC bits. 


SYNC is active LOW and indicates the start of a subcode block, which contains 98 words including 
2 sync words, SO and S1. 
CRC is always LOW except during SYNC S1 when: 


@ CRC = logic 1; previous O block was true 
@ CRC = logic 0; previous O block was false 


<x 

y; Two 32-bit words are transmitted at the sample frequency of 44,1 kHz (2 x 32 x 44,1 kHz = 2,8224 

. Mbits/s data rate). An internal 5,6448 MHz clock (XSYS/2) is used in the biphase modulator. 

ir RATINGS 

o Limiting values in accordance with the Absolute Maximum System (IEC 134) 

r Supply voltage range (pin 24) Vpp —0,5to+7,0 V 

ra Maximum input voltage range Vi —0,5toVpp+0,5 V 
Storage temperature range Tstg —55 to +125 OC 
Operating ambient temperature range Tamb —20 to+ 70 °C 
Electrostatic handling* Ves —1000 to + 1000 V 


All outputs are short-circuit protected except the crystal oscillator output. 


* Equivalent to discharging a 100 pF capacitor through a 1,5 kQ2 series resistor with a rise time of 
15 ns. 
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CHARACTERISTICS 
VpD = 4,5 to 5,5 V; Vgs = 0 V; Tamb = —20 to + 70 OC unless otherwise specified 


parameter symbol min. 


Supply | 
Supply voltage (pin 24) Vpop 4,5 
Supply current (pin 24) IDD _— 
Inputs 
WSAB, DAAB | 
Input voltage LOW — VIL. —0,3 
Input voltage HIGH VIH 2,0 
Input leakage current IL| —10 
Input capacitance mY Ci _ 
EFAB, SDAB (note 1) 
Input voltage LOW , VIL —0,3 
- Input voltage HIGH Vi 2,0 
Input leakage current | 
atV;=O0V | ee ~—10 
at Vj = Vpp IL = 
Input capacitance C | ~ 
CLAB, SCAB, ATSB, MUSB (note 2) 
Input voltage LOW _ VIL — 0,3 
Input voltage HIGH VIH 2,0. 
| Input leakage current 
at Vj} =O V My —30 
at Vi}= VpD ILI = 
Input capacitance C\ ~— 


Crystal oscillator (see Fig. 10) 


Input XIN 
Output XOUT 
Mutual conductance at 100 kHz Gm 1,5 
Small signal voltage gain 

(Ay = Gm x Ro) Ay 3,5 
Input capacitance C| — 
Feedback capacitance CFB — 
Output capacitance Co — 
Input leakage current IL —10 
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parameter symbol 


Slave clock mode 


Input voltage (note 3) 


(peak-to-peak value) V1 (p-p) 
Input voltage LOW (note 4) VIL 
Input voltage HIGH (note 4) VIH 
Input rise time (note 5) tr 
Input fall time (note 5) tf 
Input HIGH time at 2 V 

(relative to clock period) tHIGH 
Outputs 


DABD, CLBD, WSBD 
Output voltage LOW 


atlo~ =1,6mA VOL 
Output voltage HIGH 
at —IOH = 0,2 mA VOH 
= Load capacitance CL 
a XSYS (note 6) 
= Output voltage LOW VOL 
rT , 
= Output voltage HIGH VOH 
o Load capacitance Cy 
= DOBM 
ra Voltage across a 75 Q2 load 
via attenuator; see Fig. 10 
(peak-to-peak value) V L(p-p) 
TIMING 
Operating frequency (XTAL) fXTAL 


Inputs (see Fig. 11) 
SCAB, CLAB (note 7) 


SCAB clock frequency 
(burst clock) 


CLAB clock frequency 
or (note 8) 


Clock LOW time 
Clock HIGH time 
Input rise time 
Input fall time 
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CHARACTERISTICS (continued) 


parameter 


Data set-up time 

Data hold time 

Input rise time 

Input fall time 

SDAB (note 10) 

Subcode data set-up time 
Subcode data hold time _ 
Input rise time 


Input fall time 


Outputs (see Fig. 12) 
WSBD (notes 7 and 11) 
Word select set-up time 
Word select hold time 
WSBD (note 7) 
Output rise time 
| Output fall time 
DABD (notes 7 and 11) 
Data set-up time 
| Data hold time 
| DABD (note 7) 
Output rise time 
Output fall time | 
CLBD (notes 7 and 11) 
Clock period 
Clock LOW time 
Clock HIGH time 
Clock set-up time 
Clock hold time 
CLBD (note 7) 
Output rise time 


Output fall time 

DABD (notes 7 and 12) 
Data set-up time 

Data hold time 


symbol min. 
| 
tSU; DAT | 40 
tHD; DAT 0 
tr — 
tf _ 
tSU; SDAT 40 
tHD: SDAT 0 
tr _ 
tf _ 
tSU: WS 40 
tHD: Ws 0 
i | = 
tf —_ 
tsu: DATD 40 
tHD; DATD 0 
tr = 
tf _ 
| 
tek 161 
tCKL 65 
tCKH 65 
tSU; CLD 40 
tHD: CLD 0 
tr — 
tf ~ 


_ tSU; DATBD 40 


tHD; DATBD 60 


20 
20 


20 
20 


20 
20 


ns 


nS 


Ns 


Ns 


Ns 


Ns 


NS 


ns 


Ns 
Ns 
Ns 
ns 


Ns 


ns 


ns 


ns 


ns 


Digital filter for compact disc digital audio system SAA7220 


parameter symbol min. typ. max. 


Outputs (continued) 
WSBD (notes 7 and 12) 


Word select set-up time tSU; DATWSD 40 — _ ns 
Word select hold time tHD: DATWSD |_ 60 ._ = _ ns 
DOBM (note 13) 
Output rise time tr ~ — 20 ns 
Output fal! time tf — — 20 ns 
Data bit 0 

pulse width HIGH tHIGH(O) — 354 — ns 

pulse width LOW tLOw/(O) — 354 — ns 
Data bit 1 

pulse width HIGH tHIGH(1) — 177 — ns 

pulse width LOW tLOW(1) — 177 —~ ns 
XSYS 
Output rise time (note 7) tr — — 20 ns 
Output fall time (note 7) tf — — 20 ns 
Output HIGH time at 2 V 

(relative to clock period) tHIGH 35 — 65 % 


< 
= 
< 
QO 
- 
= 
LL 
= 
oO. 
oO 
1 
LLJ 
> 
Lu 
QO 
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Notes to the characteristics 


1. 


Go) Boa 


Inputs EFAB and SDAB both have internal pull-downs. 
Inputs CLAB, SCAB, ATSB and MUSB have internal pull-ups. 
lg used in a.c. coupled mode. 

ViH—- VIL 21,6 V. 

Reference levels = 2,4 V. 


The output current conditions are dependent on the drive conditions. 

When a crystal oscillator is being used the output current capability is lop = + 1,6 mA; 

lOH = —0,2 mA; But if a slave input is being used the output currents are reduced to 

lot = +0,2 mA; IOH = —0,2 mA. 

Reference levels = 0,8 V and 2,0 V. 

The signal CLAB can run at either 2,8 MHz (1/4 system clock) or 1,4 MHz (1/8 system clock) 
under typical conditions. If does not have a minimum or maximum frequency, but is limited to 
being 1/4 ar 1/8 of the system clock frequency. 


Input set-up and hold times measured with respect to clock input from A-chip (CLAB). Reference 
levels = 0,8 V and20V. 


Input set-up and hold times measured with respect to subcode burst clock input from A-chip 


_(SCAB). Reference levels = 0,8 V and 2,0 V. 


Output set-up and hold times measured with respect to system clock output (XSYS). 
Output set-up and hold times measured with respect to clock output (CLBD). 


Output rise and fall times measured between the 10% and 90% levels; the data bit pulse width 
measured at the 50% level. 
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Fig. 6a Typical sample data input waveforms from A-chip (2,8 MHz). 
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Fig. 7 Typical sample data output waveforms to DAC. 
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Digital filter for compact disc digital audio system SAA7220 


SUBCODING ERROR FLAG 
CRC ERROR BIT (not used SAA7220) SYNC (active LOW) 


—| 254, ne 7280744 


2,8224MHz BURST CLOCK 


Subcode word frequency = 7,35 kHz. 


Fig. 8 Typical subcode data input waveforms. 


11,2896 MHz 
XOUT 


3160 


919 
XIN 
7280746 
7280745 Tolerance of resistors = 1% 
Fig. 9 Crystal osciliator circuit. Fig. 10 Digital audio output load. 
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TIMING 
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Fig. 11 Data input timings: reference levels = 0,8 V and 2,0 V. 
(also applicable to subcode data input (tsy: SDAT and tHD: SDAT)- 
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Fig. 12 Data output timings; reference levels = 0,8 V and 2,0 V. 
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Fig. 13 System application diagram. 
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specifications are subject to change without notice. 


AUDIO SIGNAL PROCESSOR 


GENERAL DESCRIPTION 


The SAA7250 is a high-speed general purpose arithmetic processor, optimized for the execution of 
digital audio algorithms. 


The device handles 24-bit signal data and 12-bit coefficients while multi-precision operations on both 
are supported by the Audio Signal Processor (ASP) hardware, thus avoiding the processing overhead that 
is required with other digital signal processors. 


Features 


24-bit data stored in 64 word RAM 

12-bit coefficients stored in 2 x 64 word RAM 

Programs contained in 256 word (34-bit) ROM 

Computations by 24 x 12 two’s complement array multiplier and 40-bit ALU 

4 serial |?S Ports for data exchange with A/D and D/A converters 

I?C bus interface for control purposes 

11,3 MHz clock-rate to perform an instruction with a cycle time of 177 ns 

2 synchronization inputs for processing independent of 11,28 MHz system clock 
Standard 40-pin package 


PACKAGE OUTLINES 
SAA7250AP; SAA7250BP; SAA7250CP: 40-lead DIL; plastic (SOT-129), 
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Fig. 1 Block diagram. 
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Fig. 2 Pinning diagram; for pin functions see next page. 
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Pin functions 


pin no. 
1 
2 


12 
13 


14 
15 


16 


mnemonic 
SOEN 2 
SOEN 1 


WSI 2 
WSI 1 


WSO 2 
WSO 1 


SDI 2 


SDI 1 


SDO 2 
sDO 1 


Vss 
SCKI 1 
SCKI 2 


SCKO 1 
SCKO 2 


CSEL 
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description 


Serial Output ENable 2: 

Serial Output ENable 1: 

When these inputs are HIGH data is shifted out of the relevant I’S serial 
output port. When these inputs are LOW the output is in the high 
impedance state, the internal data clock is disabled and data will not shift. 
Word Select Input 2: 
Word Select Input 1: 
A rising or falling edge on these inputs indicates the start of a new word. 
This follows after the next falling edge of the serial clock inputs 1 and 2 
(SCK 1/SCK 2). 
Word Select input 2: 


Word Select input 1: 
Rising and falling edges on these ports indicate the start of the next word. 


for the 17S serial data inputs. 


for 17S serial data output. 


Serial Data Input 2: 


Serial Data Input 1: 
Up to 24 bits of two’s complement data can be written in to these I7S 
inputs. Any additional bits are ignored. 


Serial Data Output 2: 


Serial Data Output 1: 

Up to 24 bits of two’s complement data is shifted out, the most significant 
bit (MSB) first. If less than 24 bits are supplied, the extra least significant 
bits (LSB) are made up with zero’s. 


Ground: circuit earth potential. 
Serial ClocK Input 1: 


Serial ClocK Input 2: 

On the rising edge of these clocks the data bits on the IS serial data 
inputs (SDI 1/2) and on the control lines (WSO 1/2; SOEN 1/2) are 
strobed into the input buffer. These clocks can be asynchronous to the 
main internal clock and to each other. 


Serial ClocKed Output 1: 


Serial ClocKed Output 2: 

These clocks shift serial data out of the |?S serial port. The clocks can be 
asynchronous to the main internal clock and to each other. A rising edge 
of the clock causes a data bit to become available at the output, at least 
20 ns before the next rising edge. The control lines (WSO 1/2 and 

SOEN 1/2) are strobed into an input buffer on the rising edge of the clock. 


Carry SELect: input used to control an internal carry select of the parallel 
port |/O address generator adder. When the input is HIGH the SAA7250 
operates with a 64 K RAM, when LOW with a 16 K RAM. 

The selection is dependent on the length and number of delay lines 
required when in the reverberation mode. 


Audio signal processor SAA7250 


pin no. mnemonic description 


17-20 PD 1/O 7-4 Parallel Data Input/Output: 
These are the first 4 bits of the 8-bit parallel port. The port operates in 
conjunction with the RAS, CAS, WE and !/O EN outputs as handshake 
signals. Further details of the possible modes of operation are described in 
application information. 


21 PCK Parallel ClocK input: on the rising edge of this clock 4-bit or 8-bit wide data is 
strobed into the parallel port. This input is also the acknowledge to |/O EN 
in the byte I/O modes. In the delay mode it can be connected to CAS 
for column address timing. 


22-25 PD 1/0 3-0 Parallel Data Input/Output: 
These are the second 4 bits of the 8-bit parallel port (for description see 
pins 17-20). 
26 RAS Row AddresS: active LOW output strobe for dynamic RAM row address. 
2/7 WE Write Enable: data is clocked to the external buffer on the rising edge of 
this output, on the falling edge data is transferred to the external dynamic 
RAM. 
28 CLK CLocK: 11,28 MHz (+ 10%) main clock input. 
x 29 VpD Power Supply: positive supply voltage (+ 5 V). 
F 30 CAS Column AddresS: active LOW output strobe for dynamic RAM column 
= address. 
< 31 I/O EN Input/Output ENable: output which enables the parallel port. 
= In the delay mode it indicates that PD !/O 3-0 are in the high impedance 
5 state. In the byte in/out mode it is LOW to indicate that data can be input 
iT or output, going HIGH after PCK has gone HIGH. 
—. 12 SYNC 0 SYNChronize 0: 
A 
33 SYNC 1 SYNChronize 1: 


Inputs used to synchronize the SAA7250 with other audio signal 
processors or with a microprocessor. 

This is achieved by re-activating the SAA7/7250 after it has executed a 
HALT instruction. 


34 RESET Power-on RESET: for correct reset of the SAA7250 this input must be held 
LOW for 100 ms while a stable clock is applied to CLK. This pin has a schmitt 
trigger input and can be fed from an RC network with a time constant not 
less than 100 ms. After reset no data is available at the serial output ports. 


35 TEST TEST: input to test the device at the factory. 
In normal operation the input must be tied to ground. 

36 SDA Serial DAta: this is the serial data input/output for the I°?C bus. The output 
is open-drain and is used in conjunction with an external pull-up resistor, 

3/7 SCL Serial CLock: seria! clock input for the 1?C bus, and is asynchronous to 
the main internal clock. 

38 ADDR ADDRess: an additional address input to provide the SAA7250 with two 
possible |°C addresses. 

39 SIEN 2 Serial Input ENable 2: 

40 SIEN 1 Serial Input ENable 1: 


When HIGH these two inputs enable the relevant serial input port. When 
LOW data is not shifted in. 
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FUNCTIONAL DESCRIPTION 


The Audio Signal Processor (ASP) is a high- pee arithmetic processor, dedicated to the execution of 
digital audio algorithms. 


The ASP handles 24-bit signal data and 12-bit coefficients while multi-precision operations on both are 
supported by the ASP hardware, thus avoiding the processing overhead that is currently necessary in 
other digital signal processors. 


Data (24-bit) and coefficients (12-bit) are stored in two separate RAMs. The data RAM has 64 words, 
the coefficient RAM counts 2 x 64 words. The programs are contained in a 256 word (34-bit) ROM. 


Computations are performed by a 24 x 12 two’s complement array multiplier and a 40-bit ALU. 
Intermediate results are stored in an accumulator register of the same width. This allows high precision 
operation and temporary magnitude overshoot on intermediate data, before results are truncated to 
24 bits. 


The main task of the ALU is the accumulation of the multiplier output, input multiplexers ensure 
correct scaling of the inputs. The ALU can also perform the task of truncating the results to 24 bits 
but this will reduce the available processing time. 


Interfaces are included to interact both at the audio signal data rate and at a lower control data rate 
according to respective !?S and |?C protocols. 


Four separate serial input/output ports provide the facility for data exchange based on the I?S protocol 
which is compatible with A/D, D/A convertors and other peripheral circuits, such as digital filters and 
compact disc ICs. 17S also provides the required interaction for configurations in which processing 
functions are implemented with a number of communicating ASPs. 


A parallel interface may connect RAM chips for the implementation of memory intensive algorithms 
(behaving as separate 4-bit input and 4-bit output ports) or may interface to a microprocessor bus 
(for this purpose it is configured as an 8-bit bidirectional interface). 


An I°C interface is connected to the coefficient RAM for the downloading of the coefficients by a 
control processor. This interface also facilitates the monitoring of the ASP status and signal data by the 
control processor. 


The SAA7250 is capable of performing cycles of 128 instructions (one new result each cycle) at a rate 
of 44,1 kHz per second, the same sampling rate used in the Compact Disc Digital Audio System. The 
intended program size allows the execution of algorithms at the lower sampling rate of 22,05 kHz. 


Data rates of the interfaces are not coupled to the ASP clock. Each interface carries its own clock. 
There are also two synchronization inputs by which the processing becomes more independent of the 
11,28 MHz SAA7250 system clock. 


The following sections give a detailed description of the sub-sections as shown in the block diagram Fig. 1. 


Data RAM 


Data is contained in a 64 word, 24-bit data RAM. The addresses of the data RAM are generated 
from data that is stored in the program ROM. 


Coefficient RAM 


Coefficients are held in a coefficient RAM, which actually is two 64 word, 12-bit RAMs. The coef- 
Ticients can be written asynchronously to the first RAM over many cycles via the I°C interface, then 
downloaded to the second RAM in one internal program cycle in order not to interfere with program 
execution. The second RAM is then used to supply the ‘’X”’ selector. 
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Program ROM 


The program for a particular device function is held in a 256 word 34-bit ROM. This ROM can hold 
several programs which are decoded in the ROM decoder. 


Program counter 


The program ROM addresses are contained in the program counter, which operates in conjunction with 
the I°C program counter latch to determine the position in the program. 


Arithmetic Logic Unit 


The arithmetic part of the SAA7250 consists of a 24 x 12 two’s complement array multiplier and a 
40-bit ALU. The “X” selector holds 12-bit wide data from the ‘‘Q” selector, the sign register, or 12-bit 
wide coefficients from the coefficient RAM. This data is processed by the multiplier to provide 36-bit 
(35-bit sign + 1 overflow bit) wide data that is handled by the ALU. 


Adder 


The data from the multiplier is shifted through the right selector which is a barrel shifter to give it the 
correct weighting. This weighted data ts passed, with weighted data from the left selector, to the 40-bit 
adder. Data is summed in the adder and passed to the accumulator, overflow and data latches. 


Result selector 


The data is then passed to the result selector and the overflow detector from where the selected 
results are returned to one of the internal ports for further processing or to one of the output ports. 


Interfaces 


Various interfaces are included in the SAA7250 that interact at the audio signal rate and at a lower 
control data rate. 


i?S serial ports 


Two separate serial input ports and two separate output ports are used to interface with A/D and D/A 
converters. These ports are part of the main data bus structure with a communication protocol 
according to the I°S format for digital audio data. 

The I1?S implementation is a 3-line interface comprising: 


clock, serial data line and a control line used to select left and right channel words. 


The SAA7250 has its own independent asynchronous clock systems (i.e. 4 clocks) and can handle up to 
24-bit variable length words. 


Parallel 1/O 


An 8-bit parallel 1/O can be used to interface the SAA7250 with RAM for implementing memory 
intensive algorithms. !n this mode the port acts as a 4-bit input and 4-bit output, but may also be used 
as an 8-bit bidirectional bus to interface with a microprocessor. 

This port is also part of the main data bus structure and has its own independent asynchronous clock 


system. 


1°C interface 


An Inter |.C. interface is used for downloading of coefficients by a control processor. Through this inter- 
face the control processor is able to monitor status and signal data and to switch off the power-on muting. 
It also loads the start address of the program counter thereby determining which of the programs con- 
tained in the ASP is to be used. 
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FUNCTIONAL DESCRIPTION (continued) 
Synchronization and clock generator 


The main internal clocking rate for the ALU is 5,64 MHz. This allows the SAA7250 to execute 

128 instructions, with a new stereo result, at a sampling rate of 44,1 kHz the same as that of the 
Compact Disc Digital Audio System, or 256 instructions at a sampling rate of 22,05 kHz. This internal 
clock is generated from an 11,28 MHz external signal by the synchronization and clock generator 
circuits which facilitates the nes being synchronized with other Audio Signal Processors via 
external programming. 


RATINGS | 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage range (pin 29) : VppD —05to+7,0 V 
Maximum input voltage range | V\ —-0,5toVpp+0,5 V 
Maximum output voltage range (open-drain ey Vo —05to+7,0 V 
Output current (each output) lo max. 10 mA 
Storage temperature range Tstg —55 to+ 125 °C 
Operating ambient temperature range Tamb —20 to +70 °C 
Electrostatic handling* Ves — 1000 to + 1000 V 


* Equivalent to discharging a 100 pF capacitor through a 1,5 kQ series resistor with a rise time of 15 ns. 
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CHARACTERISTICS 
Vpp = 4,5 to 5,5 V; Ves = 0 V; Tamb = —20 to + 70 OC unless otherwise specified 


Supply 
Supply voltage (pin 29) 


Supply current (pin 29) 
Total power dissipation Prot ~ 1,5 tbf W 


Inputs 


WSI 1, WSI 2, WSO 1, WSO 2, 
SIEN 1, SIEN 2, SOEN 1, SOEN 2 


Input voltage LOW VIL —0,3 — +08 V 
Input voltage HIGH VIH 2,0 — Vpp + 0,5 V 
[Input leakage current (note 1) +1 y — — 10 LA 
Input capacitance C; — — 7 pF 
x Input rise time (note 2) © ty —_ — 30 ns 
x Input fall time (note 2) tt — — 30 ns 
. Set-up time tsu 40 = — ns 
im Hold time tup 0 — — ns 
e SDI 1, SDI 2 
TT Input voltage LOW VIL —0,3 — +08 V 
a Input voltage HIGH VIH 2,0 — Vpp + 0,5 V 
Input leakage current (note 1) +I y —- ~ 10 pA 
Input capacitance C| — — 7 pF 
Set-up time tsu 20 7 = ns 
Hold time tuD 0 _ — ns 
SCKI 1, SCKI 2, SCKO 1, SCKO 2 
Input voltage LOW VIL —0,3 — +08 V 
Input voltage HIGH VIH 2,0 — Vpp + 0,5 V 
Input leakage current (note 1) + Ip y — — 10 LA 
Input capacitance Cy — — 7 pF 
Clock period tek 160 177 1000 ns 
Clock input LOW time tCKL 60 os — ns 


Clock input HIGH time 
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CHARACTERISTICS (continued) 


CLK 

Input voltage LOW 

Input voltage HIGH 

Input leakage current (note 1) 

Input capacitance 

Input rise time (note 2) 

Input fall time (note 2) 

Clock period 

Clock input LOW time 

Clock input HIGH time 

SYNC 0, SYNC 1 

Input voltage LOW 

Input voltage HIGH 

Input leakage current (note 1) 

Input capacitance 

Input rise time (note 2) 

Input fall time (note 2) 

sync set-up time tsu: SYNC 
Sync hold time tHD: SYNC 
ADDR 

Input voltage LOW VIL 
Input voltage HIGH VIH 
Input leakage current (note 1) + 1h 
Input capacitance C| 


Address set-up time 


(relative to tc,_K) tsU; ADDR 
Address hold time 
(relative to end of message) tHD: ADDR 


SCL (note 3) | 

Input voltage LOW VIL 
Input voltage HIGH VIH 
Input leakage current (note 1) 

Input capacitance 

Input rise time (note 4) 

Input fall time (note 4) 

Operating frequency 
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CSEL, TEST (note 5) 

Input voltage LOW 

Input voltage HIGH 

Input leakage current (note 1) 
Input capacitance 

PCK 

Input voltage LOW 

Input voltage HIGH 

Input leakage current (note 1) 
Input capacitance 

Clock period 

Clock input LOW time 


RESET 
Input voltage LOW 
Input voltage HIGH 


Input capacitance 


Outputs 

SDO 1,SDO 2 

Output voltage LOW 
Output voltage HIGH 
Load capacitance (note 6) 
Input rise time (note 2) 
Input fall time (note 2) 
Data set-up time 

Data hold time 

WE, RAS, CAS, I/O EN 
Output voltage LOW 
Output voltage HIGH 
Load capacitance (note 6) 


Input/Outputs 

PD 1/0 0-7 

Input voltage LOW 
Input voltage HIGH 


Input leakage current 


Input capacitance 
Output voltage LOW 
Output voltage HIGH 


VIL 
VIH 


+Ihy 
C| 


VIL 
VIH 
+ Uy 
C\ 

tCK 
TCKL 


tsU: DAT 
tHD: DAT 


VOL 
VOH 
CL 


—0,3 
2,0 


SAA7250 


+08 
Vpp + 0,5 
10 
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CHARACTERISTICS (continued) 


SDA, SCL (note 3) 

Input voltage LOW 

Input voltage HIGH 

Input leakage current (note 1) 
Input capacitance 

Input rise time (note 4) 

Input fall time (note 4) 


Output voltage LOW 
at—lo, =3mA 


Load capacitance 


Output fall time (note 7) 


Notes to the characteristics 

. Input leakage current measured with V; = 0 to 5,5 V. 

. Reference levels = 0,8 and 2,0 V. 

. Time delay of noise suppression at SDA and SCL = 12tc, « ns. 

. Reference levels = 1,0 and 4,0 V. 

. TEST input is tied to ground during normal operation. 

. Load consists of 1 TTL (1,6 mA sink; 0,2 mA source) and 200 pF. 
. Reference levels = 3,0 and 1,0 V. 


NN © OF BP WD DO = 
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Input waveforms 


age te on ees 
SCKI1 ! : 
SCKI2 
SCKO 1 
SCKO 2 
'CKH > -ECKL 
tok 
-tHp ——> tsu 
SIEN2 WSI2 
SIEN1 WSI1 ; 
SOEN2 WSO2 
SOEN1 WSO1 
t 
fey HD 
SDI2 
DATA VALID 
SDI1 
< 
< 7Z81111 
Q 
_ 
< Fig. 3 Word select, serial enable and serial data input timed by the external system clock. 
= 
Oo. 
O 
_ 
Lu 
> 
Lu 
Q 
SCKO1 
SCKO2 
SDO2 
SDO1 


—e| te l~< ~-7281112.1 


Fig. 4 Serial data output timed by the external system clock. 
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Input waveforms (continued) 


a t¢ lg ty 
CLOCK 
tCLKH tCLKL 
tcLK ——--—-- 
SYNCO 
SYNC 1 


7281113 


Fig. 5 Sync inputs timed by the main internal clock. 


Purchase of Philips’ 12S components conveys a license under the 
Philips’ 17S patent to use the components in the |?S-system 
provided the system conforms to the I?S specification defined 
by Philips. 


Purchase of Philips’ 1?C components conveys a license under the 
Philips’ 1?C patent to use the components in the I?C-system 
provided the system conforms to the !?C specifications defined 
by Philips. | 
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APPLICATION INFORMATION 
There are three versions of the SAA7250: 


“A” version (see Fig. 6) 


The SAA7250A can be selected as a high-pass filter or a low-pass filter. It also supplies addresses 
for the external RAM in a reverberation system (see Fig. 10). 


““B” version (see Fig. 7) 
The SAA7250B can be used in a reverberation system in conjunction with external RAM and a 


SAA7250A. If the application is without a SAA7250A an external counter is used to generate the 
RAM addresses. 


“C’’ version (see Fig. 8) 


The SAA7250C offers either dynamic compression and expansion, or equalization. It can operate in 
isolation from the ‘‘A” and ‘‘B”’ versions. 


Dynamic range control is shown in figure 9 and a reverberation system with two ASPs (ASP-updown, 
ASP-reverberation) is shown in figure 10. 


i?C bus protocol 


For correct operation of the ASP certain functions have to be performed by !?C bus commands before 
the actual processing of signals can be started. There are some functions which can be used during 
program execution. 


To perform these functions a master microcontroller sends messages to the ASP via the I?C bus (see 


1?C bus syntax). The I?C bus interface of the ASP (slave) receives, converts to parallel format and, if. 
correctly addressed, executes the commands. 


For further detailed information see ‘Single-chip 8-bit microcontroller family user manual’, Chapter 8. 


Load program counter 


As one ASP may contain one or more programs, the program counter (PC) must be initialized with the 
<start address> of that program before using it. The default value is zero, in which event a transmission 
is not required. 


Load coefficient RAM 


This message is used to initialize the coefficient RAM after power-on and for updating one or more 
coefficients during program execution to change the processing characteristics. The coefficients are 
written into the first of two banks of RAM, starting at the location specified by <coefficient address>. 
After a coefficient has been written, the address is automatically incremented by one. Thus, subsequent 
coefficients can be transferred without repeating <coefficient address>. 


The RAM address is part of <ASP function>. 


The copying of the contents of the first bank to the second bank is controlled by the stop condition 
<STO> at the end of a “‘load coefficient RAM” message (‘‘fast’” bank switching) or by the ‘‘bank 
switch coefficient RAM” message and the start of the program. 


Switch off mute 


At power-on the serial output channels are automatically muted. This means they will send a value of 
zero whenever output is requested. 

After the ASP has been initialized, this muting can be switched off to allow data in the output 
registers to be sent. 
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APPLICATION INFORMATION (continued) 
I1?C bus protocol (continued) 
Bank switch coefficient RAM 


This message is used to copy the contents of the first RAM bank to the second RAM bank. The ASP 
program always reads from the second RAM bank. 


Enable data bus and overflow monitor 


This message is used to enable monitoring of the internal data bus and the overflow latch. A <compare 
address> defines the time slot at which monitoring is required. Each time a match between the 
<compare address> and the program counter is detected, the contents of the overflow latch at 
instruction “PC” and data at instruction ‘‘PC + 1’ are clocked into a special !*C bus read register. 
When this special register is read via the |? C bus clocking is inhibited. After power-on reset, data and 
overflow information is clocked at every instruction until the first <compare address> is sent. 


The overflow bit is set to zero when an overflow is detected. 


This message may be used only to define a <compare address> or be followed by a ‘read data’ 
message. 


After the special read register has been read it will be cleared. 


17C bus syntax 
The general syntax for |?C bus messages is given by the following description 


<1?C message> 
<I°C message for ASP > 
<I’C message for other device> (no further specification) 


<I?C message for ASP> 
<STA> <ASP address> 0 <A> <ASP function> <A> <parameter list 1> <A> <STO> 
<STA> <ASP address> 1 <A> <parameter list 2> <STO> 


<STA> start condition 
<ASP address> 001100X (X is programmable via pin 38; ADDR) 
<A> acknowledge bit 


<ASP function> 
<coefficient address> 00 (load coefficient RAM) 


XXXXX001 (load program counter) 

XXXXX010 | (bank switch coefficient RAM) 
XXXXXO011 (enable data bus and overflow monitor) 
XXXXX101 (switch off mute) 

XXXXX110 - _ (reserved) © 

XXXXX111 (reserved) 


<coefficient address> address of coefficient RAM (6 bits) 


<parameter list 1> 
<simple parameter list > 
<simple parameter list> <A> <I?C message> (multiple messages) 


<simple parameter list > 


<> (empty list) (function — ‘’switch off mute’’ or 
— “bank switch coefficient RAM’’) 
<start address> (function — “load program counter’’) 
<compare address> (function — ‘‘enable data bus and overflow monitor’) 
<coefficient list> (function — “load coefficient RAM’’) 
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Audio signal processor 


<start address> start address of program 
<compare address> compare address for data bus and overflow monitor 


<coefficient list> 
<> (empty list) 
<part of coefficient> <A> <coefficient list> 


<parameter list 2> 
<data bus and overflow information> 
<data bus and overflow information> <I?C message> 


<data bus and overflow information> 
<8 most significant bits of data bus> 
<8 most significant bits of data bus> <A> 
<next 7 bits of data bus> <overflow bit> 


<STO> stop condition 


SAA7250 
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APPLICATION INFORMATION (continued) 


synchronization 
inputs 


+5V 


serial data 
enable inputs 


word select inputs 


serial clock inputs 


serial data input 1 


serial data input 2 


serial data output 1 


serial data output 2 


64 K dynamic RAM 
address inputs 
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SYNC 1 


SIEN 1 
SIEN 2 
SOEN 1 
SOEN 2 


WS! 1 
WSI2 
WwsoO 1 
WSO 2 


SCKI 1 
SCKI 2 
SCKO 1 


SCKO 2 


SDI 1 


SDI 2 


SDO 1 


SDO 2 


PD 1/00 
PD 1/0 1 
PD 1/0 2 
PD 1/03 
PD 1/0 4 
PD 1/05 
PD 1/06 
PD 1/07 
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28 


34 
35 


16 


38 


37 


36 


29 


11 N 
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Fig. 6 ‘‘A’”’ version; up/down sampling filters. 


main clock input 


power-on reset 
OV 


+5V 


positive supply 
(+5V) 


negative supply 


(OV 


64 K dynamic RAM 


open-circuit 
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32 


—————>| SYNC 0 


synchronization 
inputs 33 


—_—_—_—_———— >| SYNC 1 


+5V a0 

: 39 
serial data 

enable inputs 2 


4 
3 
word select inputs 6 
5 
12 
13 
serial clock inputs 14 
15 
serial data input 1 eee 
7 
open-circuit 
10 
serial data output 2 2 
25 
24 
64 K dynamic RAM 
4-bit data output 23 
22 
20 
19 
64 K dynamic RAM 
4-bit data input 18 
17 


SAA7250 


28 main clock input 
SIEN 1 34 power-on reset 
SIEN 2 35 OV 
SOEN 1 

16 +5V 
SOEN 2 
WSI1 
WSI 2 
WSO 1 
WSO 2 

N 

38 ok 
SCKI 1 SO—+5V 
SCKI 2 37 
SCKO 1 

SAA7250B 36 °C bus 

SCKO 2 
SDI 1 
SDI2 

29 positive supply 
SDO 1 a eae (+5V) 

11 \ negative supply 
PD 1/00 
PD 1/O 1 ao 
PD 1/0 2 30 open-circuit 
PD 1/O3 27 
PD 1/0 4 
PD 1/O 5 31 

open-circuit 
PD 1/O6 
PD 1/O7 «21 connected to CAS of SAA7250A 
(see Fig. 10) 
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Fig. 7 “’B’’ version; reverberation. 
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APPLICATION INFORMATION (continued) 


—______ 32 4] synico 


synchronization 
inputs 33 


+5V =a 
39 

serial data 
enable inputs 2 


4 
3 
word select inputs 6 
5 
serial clock input eee ae eee a 
CAS 13 
serial clock input 14 
CAS: Se 
serial data input 1 eee ET 
64 K dynamic RAM ——————-» 
serial data output 1 0 
64K dynamic RAM 2 
=o PD 1/00 
24 tap i/o 1 
Zs PD 1/0 2 
22 
64 K dynamic RAM PD 1/03 
address inputs 20 PD 1/0 4 
19 1 PD 1/05 
18 | 5p 1/06 
17 


PD 1/O7 


28 main clock input 
34 power-on reset 
35 OV 
is +5V 
N 
38 
O——+5V 
37 
SAA7250C 36 I°C bus 
29 positive supply 
SS (+5 V) 
11 s negative supply 
(OV) 
26 


64 K dynamic RAM 


30 64 K dynamic RAM 
+ SCKI1; SCKO2 


= 64 K dynamic RAM 
31 open-circuit 
21 


14 5V 


7Z81118 


Fig. 8 ‘’C’’ version; dynamic range controller or 10-band equalizer. 
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SAA7250C 


SDI 1 SDO 1 serial data output 


serial data input 


SCKI 2 


———_—_—»| SCL SCKO2 
12C bus 


SDI2 


PD 1/O0to7 
(address inputs) 


64 K DYNAMIC RAM 


7281114 


Fig. 9 Dynamic range control. 
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SAA7250 


APPLICATION INFORMATION (continued) 


power-on reset main clock input 


| 


“RESET — CLK 


>} SYNC O 


synchronization input — ADDR 


O-——— + 5V 
word select inputs ee 3 SCL \}¢>—_—_—— 
I7C bus 


serial clock inputs ~ >| SCK SAA7250A SDA 


serial data output 


serial data input 7 ——p! SDI 1 SDO i 


i+ SDO2 SDI2 
| _PD1I/O WE RAS CAS : 


7 
A WE RAS CA 
0to7 
4x 


64 K DYNAMIC RAM 


dataout datain 


PDI/O PDI/O PCK 
(Oto 3)  (4to 7) 


SCL } 


SAA7250B 
SDA kk 


ee OY NGO ADDR 


RESET CLK 
power-on reset main clock input 7281119 


Fig. 10 Application diagram of a reverberation system with two ASPs. 
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Audio signal processor 


Possible modes of operation of 8-bit parallel port (PD I/O) 


e Byte out: 8-bit output 
handshake signals with PCK and I/O EN. 
@ Byte in: 8-bit input 


strobed with PCK; acknowledge by !/O EN. 


@ 3-cycle delay: time multiplexing of :— 
8-bit row address 
8-bit column address 
4-bit data input (PD I/O 0-3) 
4-bit data output (PD |/O 4-7) 


CAS, RAS, WE and I/O EN provide the required control signals. 


CK strobes data in. 


@ 3-cycle nibble I/O 
4-bit data input (PD I/O 0-3) 
4-bit data output (PD 1/O 4-7) 
PCK is used to strobe data in. 


SAA7250 


April 1986 
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SAB1164 
SABTI65 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


SENSITIVE 1 GHz DIVIDER-BY-64 


This silicon monolithic integrated circuit is a prescaler in current-mode logic. It contains an amplifier, 
a divide-by-64 scaler and an output stage. It has been designed to be driven by a sinusoidal signal from 
the local oscillator of a television tuner, with frequencies from 70 MHz up to 1 GHz, for a supply 
voltage of 5 V + 10% and an ambient temperature of 0 to 70 OC. It features a high sensitivity and low 
harmonic contents of the output signal. The difference between SAB1164 and SAB1165 is the output 
resistance (see Fig. 7) 


7287 382.1 


Fig. 1 Block diagram. CTR6 = 6 binary dividers = (+ 64). 


QUICK REFERENCE DATA 


Supply voltage (pin 8) Vec 5+ 10% V 
Input frequency range (pins 2 and 3) fj 70 to 1000 MHz 
Output voltage swing (pins 6 and 7) Vo(p-p) _ tYP. 1 V 
Supply current; unloaded (pin 8) Icc typ. 42 mA 
Operating ambient temperature Tamb Oto+70 °C 


PACKAGE OUTLINES 


SAB1164P: 8-lead DIL; plastic (SOT-97A). 
SAB1165P: 8-lead DIL; plastic (SOT-97A). 
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SAB1I64 
SABTI65 


PINNING 
Vcc positive supply 
VEE 0 V; ground 


C1, Co differential inputs 
On, QL complementary outputs 
ic. internally connected 


7287 384.1 


Fig. 2 Pinning diagram. 


FUNCTIONAL DESCRIPTION 


The circuit contains an amplifier, a divide-by-64 scaler and an output stage. It has been designed to be 
driven by a sinusoidal signal from the local oscillator of a TV tuner, with frequencies from 70 MHz up 
to 1 GHz, for a supply voltage of 5 V + 10% and an ambient temperature of 0 to 70 °C. 


The inputs are differential and are internally biased to permit capacitive coupling. For asymmetrical 
drive the unused input should be connected to ground via a capacitor. 


The first divider stage will oscillate in the absence of an input signal; an input signal within the specified 
range will suppress this oscillation. 


The output differential stage has two complementary outputs. The output voltage edges are slowed 
down internally to reduce the harmonic contents of the signal. 


Wide, low-impedance ground connections and a short capacitive bypass from the Vcc pin to ground 
are recommended. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (d.c.) Vcc max. 7 V 
Input voltage Vj OtoVcc V 
Storage temperature Tstg —55 to+ 125 OC 
Junction temperature Tj max. 125 OC 


THERMAL RESISTANCE 
From crystal to ambient Rthea = 120 K/W 


D.C. CHARACTERISTICS 
Veg = 0 V (ground); Vcc = 5 V; Tamb = 25 OC unless otherwise specified. 


The circuit has been designed to meet the d.c. specifications as shown below, after thermal equilibrium 
has been established. The circuit is in a test socket or mounted on a printed-circuit board. 


Output voltage 


_ HIGH level VOH max. Vec V 
LOW level VOL max. Vcec-0,8 V 
typ. 42 mA 
Supply current Ice a, 50 mA 
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SAB1256 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


SENSITIVE 1 GHz DIVIDER-BY-256 


This silicon monolithic integrated circuit is a prescaler in current-mode logic. It contains an amplifier, 

a divide-by-256 scaler and an output stage. It has been designed to be driven by a sinusoidal signal from 
the local oscillator of a television tuner, with frequencies from 70 MHz up to 1 GHz, for a supply 
voltage of 5 V + 10% and an ambient temperature of 0 to 70 °C. It features a high sensitivity and low 
harmonic contents of the output signal. 


SAB 1256 


7287383 


Fig. 1 Block diagram. CTR8 = 8 binary dividers = (+ 256). 


QUICK REFERENCE DATA 


Supply voltage (pin 8) Vee 5+10% V 
Input frequency range (pins 2 and 3) fj 70 to 1000 MHz 
Output voltage swing (pins 6 and 7) Vo(p-p) typ. 1V 
Supply current, unloaded (pin 8) Icc typ. 47 mA 
Operating ambient temperature Tamb Oto+70 °C 


PACKAGE OUTLINE 
SAB1256P: 8-lead DIL; plastic (SOT-97A). 
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~SAB1256 


PINNING 

Vcc positive supply 

VEE O V; ground 

Cy, C2 differential inputs 

Oy, OQ, complementary outputs 
iC. internally connected 


7287 384.1 


Fig. 2 Pinning diagram. 


FUNCTIONAL DESCRIPTION 


The circuit contains an amplifier, a divide-by-256 scaler and an output stage. It has been designed to be 
driven by a sinusoidal signal from the local oscillator of a TV tuner, with frequencies from 70 MHz up 
to 1 GHz, for a supply voltage of 5 V + 10% and an ambient temperature of 0 to 70 °C. 


The inputs are differential and are internally biased to permit capacitive coupling. For asymmetrical 
drive the unused input should be connected to ground via a capacitor. 


The first divider stage will oscillate in the absence of an input signal; an input signal within the specified 
range will suppress this oscillation. 


The output differential stage has two complementary outputs. The output voltage edges are slowed 
down internally to reduce the harmonic contents of the signal. 


Wide, low-impedance ground connections and a short capacitive bypass from the Vcc pin to ground 
are recommended. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (d.c.) Vcc max. 7V 
Input voltage Vj OtoVcc V 
Storage temperature Tstg 3-55 to+ 125 CC 
Junction temperature Tj max. 125 OC 


THERMAL RESISTANCE 
From crystal to ambient Rthea = 120 K/W 


282 September 1983 


DEVELOPMENT DATA 
This data sheet conte: advance information and | SAB6456 
specifications are subject to change without notice. . SAB6456T 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


SENSITIVE 1 GHz DIVIDE-BY-64/DIVIDE-BY-256 
SWITCHABLE PRESCALER 


GENERAL DESCRIPTION 


The SAB6456/SAB6456T is a prescaler for UHF/VHF tuners. it can be switched to divide-by-64 or 
divide-by-256 by the mode-control (MC) pin. The circuit has an input frequency range of 70 MHz to 
1 GHz, has high input sensitivity and good harmonic suppression. 


SAB6456;T 


QUICK REFERENCE DATA 


parameter conditions 
Supply voltage pin 8 to pin 4 


Supply current pin 8 


Input frequency range pins 2 and 3 


Sensitivity to input voltage 
(r.m.s. value) 


Output voltage 
(peak-to-peak value) pins 6 and 7 


Operating ambient 
temperature range 


PACKAGE OUTLINES 


SAB6456 : 8-lead DIL; plastic (SOT-97A). 
SAB6456T: 8-lead mini-pack (SO-8; SOT-96A). 
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SAB6456 
SAB6456T 


PINNING 
: n.c. not connected 
V 
ne. L1 | PIA ce =) differential inputs 
ct SAB6456 ob 
: VEE ground (0 V) 
as | SAB6456T fe] on 


mode control 


, complementary outputs 
7296290 


Oe ee ae ae ae 
= 
©) 


Vcc positive supply voltage 
Fig. 2 Pinning diagram. | 


FUNCTIONAL DESCRIPTION 


The circuit comprises an input amplifier, a divider stage with selectable division ratio and an output 
stage. 


The input amplifier is driven by a sinusoidal signal from the local oscillator of a television tuner. The 
inputs (C1, C2) are differential and are biased internally to permit capacitive coupling. When driven 
asymmetrically the unused input should be connected to ground via a capacitor. 


The mode-control (MC) input to the divider stage is intended for static control of the division ratio, 
selection is made as follows: 


divide-by-64 : MC pin open-circuit 
divide-by-256: MC pin connected to ground 


The divider stage may oscillate during no-signal conditions but this oscillation is suppressed when 
input signals are received. 


Two complementary signals (QW, Q,_) are provided by the output differential amplifier stage. The 
voltage-edges of the output signals are slowed internally to reduce harmonics in the television 
intermediate frequency band. 
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SAF1032P 
SAF1039P 


FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


REMOTE CONTROL SYSTEM FOR INFRARED OPERATION 


The SAF 1032P (receiver/decoder) and the SAF 1039P (transmitter) form the basic parts of a sophis- 
ticated remote contro! system (pcm: pulse code modulation) for infrared operation. The 1Cs cari be 
used, for example, in TV, audio, industrial equipment, etc. 

Features: 


SAF 1032P receiver/decoder: 

@ 16 programme selection codes | 

@ automatic preset to stand-by at power ‘ON’,. including automatic analogue base settings to 50% and 
automatic preset of programme selection ‘1’ code 

@ 3 analogue function controls, each with 63 steps 

@ single supply voltage 

® protection against corrupt codes. 


SAF1039P transmitter: 

@ 32 different control commands 

@ static keyboard matrix 

@ current drains from battery only during key closure time 
@ two transmission modes selectable. 


The devices are implemented in LOCMOS (Local Oxidation Complementary MOS) technology to 
achieve an extremely low power consumption. 

Inputs and outputs are protected against electrostatic effects in a wide variety of device-handling 
situations. However, to be totally safe, it is desirable to take handling precautions into account. 


SELA SELC @SCI DATA TRYO TRY2 TRSL TRO1 
Yoo | SELB | SELD | MAIN | HOLD Yoo | tryi | TRy3 TRO2 | 


L36T | LOT | BINC | BINA | Voc TRXO | TRX2 | TROT | TRgS | 
L26T BIND BINB TVOT TRX1 TRX3 TINH Vss 
7Z74348 7274349) 


Fig. 1 Pin designations. 


PACKAGE OUTLINES 


SAF 1032P: 18-lead DIL; plastic (SOT-102). 
SAF 1039P: 16-lead DIL; plastic (SOT-38Z). 


sci ST SR ER AOA IRICEN TRAST RLS BW EE ESAS STE A OR SMT IE 
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SAF1032P 
SAF1039P 


PINNING 

To facilitate easy function recognition, each integrated circuit pin has been allocated a code as shown 
below. 

SAF 1032P 

1 L3QT linear output ? 10 HOLD control input 

2 L2OT linear output 11 DATA data input 

3 L1OT linear output 12 MAIN reset input 

4 BIND binary 8 output 13 OSCI clock input 

5 BINC binary 4 output 14 SELD binary 8 output 

6 BINB binary 2 output 15 SELC binary 4 output 

7 BINA binary 1 output 16 SELB binary 2 output 

8 TVOT on/off input/output 17 SELA binary 1 output 

9 Vss 18 Vpp 

SAF 1039P | 

1 TRXO keyboard input 9 TRO1 oscillator control input 
2 TRX1 keyboard input 10 TR@2 oscillator control input 
3 TRX2 keyboard input 11 TRSL keyboard select line 

4 TRX3 keyboard input 12 TRY3 keyboard input 

5 TRDT data output 13 TRY2 - keyboard input 

6 TINH inhibit output/mode select input 14 TRY 1 keyboard input 

7 TROS oscillator output 15 TRYO keyboard input 

8 Vss 16 VDD 
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SAK150BT 


SERVO-MOTOR CONTROL CIRCUIT 


GENERAL DESCRIPTION 


The SAK150BT ts a bipolar integrated circuit intended for remote control applications in digital pro- 
portional systems or other closed-loop position control applications, in which it will translate the width 
of its input pulses into a mechanical position. It incorporates a linear one-shot for improved positional 
accuracy. The circuit has additional outputs for driving external p-n-p transistors to form a bidirectional 
bridge. 


Features 

high output current 

bidirectional bridge output facility with single power supply 
adjustable deadband 

adjustable proportional range 

high linearity 

wide supply voltage range 

low standby supply current 

provides stabilized supply for external circuit 


QUICK REFERENCE DATA 


Supply voltage range Vcc 3to9 V 
Supply current, standby, at Vcc = 4,8 V Icc typ. 3 mA 
Stabilized supply voltage for external circuit V7 typ. 2V 
Output current at Vcc = 4,8 V lo max. 500 mA 
Operating ambient temperature range Tamb 20 to+70 °C 


PACKAGE OUTLINE 
14-lead mini-pack; plastic (SO-14: SOT-108A). 
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VEE2 VEE1 7286771.1 


Fig. 1 Block diagram. The blocks marked ‘’&”’ are AND gates, the block marked ‘> 1” is an OR gate, the blocks with inputs marked S and R are 
set-reset flip-flops and the block marked ‘“‘RESET AMP” may be considered as a high-gain amplifier for the upper input with the lower input giving 
a small shift of the switching level of the upper input. The triangles at some of the inputs and outputs are polarity indicators showing that the 
internal logic 1-state at that input or output corresponds with the external logic L-level (LOW). At inputs and outputs without polarity indicator 
the internal logic 1-state corresponds with the external logic H-level (HIGH). 


Servo-motor control circuit SAK150BT 


PINNING 
1 CMX external monostable capacitor 
2 V7 stabilized voltage output 
3 DIS discharging resistor 
4 RA reset amplifier 

shieeinds 5 QOB2 p-n-p driver output 

6 Q2 power output 
7 VEEFQ ground of output stage 
8 Vcc positive supply 
9 OB1 p-n-p driver output 

10 QT! power output 

11 MF monostable feedback 

peer et 12 Vee. — ground of circuit (except output stage) 
13 | input 
Fig. 2 Pinning diagram. 14 RX external resistor 


FUNCTIONAL DESCRIPTION (See also Fig. 5) 


The SAK150BT has two sets of outputs on which it is capable of producing output pulses of variable 
width. The output arrangement is such that these output pulses can drive a servo-motor in both direc- 
tions. The servo-motor actuates a potentiometer. The width of the output pulses is reduced to zero when 
the position of the potentiometer slider corresponds with the width of the input pulses. 


The circuit operates as follows. The positive-going leading edges of the input pulses trigger a monostable 
element. Its output pulses have a duration that is a linear function of the position of the potentiometer 
slider. These pulses therefore will be referred to as feedback pulses. 


The presence of both the input pulse and the feedback pulse switches on a current source of approx. 
0,3 mA which charges an external capacitor C2 connected from RA (pin 4) to ground. The variation of 
the voltage on this capacitor after some time causes the output of the high-gain reset amplifier to change 
state and reset the two output flip-flops. 


—__——— *eye ——————> 


«ty =| 


INPUT PULSE | | | | | 


pameeee | 
FEEDBACK PULSE | | | | | 


PULSE LENGTH 
DIFFERENCE 


OUTPUT CURRENT 
AT Q1 

«——— toq2max ———> 

OUTPUT CURRENT 
AT Q2 


| to 7Z86769.1 


Fig. 3 Timing diagram. 


January 1985 289 


SAK150BT 


Depending on the relative durations of input pulse and feedback pulse the following happens. 

1. Difference in duration of input pulse and feedback pulse less than the deadband time: no output 
signals generated. 

2. Input pulse shorter than feedback pulse: outputs Q1 and OB1 activated. 

3. Input pulse longer than feedback pulse: outputs O2 and OB2 activated. 


The trailing (negative-going) edge of the shorter of the two pulses (input pulse or feedback pulse) switches 
off the current source that charged C2. It further switches on the discharging of C2 via R2, connected to 
DIS (pin 3). As a consequence the output of the reset amplifier changes state after a short delay and no 
longer resets the flip-flops. Finally the logic bloc generates a signal which sets the appropriate output 
flip-flop but inhibits the output. 


At the trailing edge of the longer of the two pulses the signal that has set one of the flip-flops changes 
state. This enables the corresponding output. It further finishes the discharging of C2 via R2. C2 will 
now be charged via R32. When the voltage on C2 reaches the switching level of the reset amplifier its 
output signal will reset the flip-flops again and this will terminate the output pulse (see Fig. 3). The 
duration of the output pulse is proportional with the charge required by C2 to reach the switching level 
of the reset amplifier, and this charge is proportional to the time that C2 has been discharged via R2, 
i.e. the difference in duration of the input pulse and the feedback pulse. 


The maximum output pulse duration is reached when the output pulse is terminated by the next input 
pulse. 


Supply: Vcc, VeE1, VEE2 and Vz (pins 8, 12, 7 and 2) 


The SAK150BT contains a voltage stabilizer. This permits the circuit to be used over a very wide supply 
voltage range without substantial variation of its performance. The stabilized supply voltage is available 
at Vz (pin 2) to supply an external peripheral circuit, e.g. a feedback potentiometer. 


The circuit has two ground pins, one for the output stage (VEE) and one for the rest of the circuit (VEF4). 


Input | (pin 13) 


Input pulses should be positive-going, i.e. the time that the input signal is HIGH is the input parameter. 
Usual values are 1 to 2 ms for the pulse to be HIGH and 20 ms for the pulse repetition time. 


Feedback pulse duration: CMX, MF and RX (pins 1, 11 and 4) 


The duration of the feedback pulse is determined by external capacitor C1 connected between CMX 
and MF. This capacitor is charged by a current source whose current is determined by external resistor 
R171 connected between RX and ground. 


tQmax 


tamin 


t 
ro 
[tiu—teH| pe 7286768.1 


Fig. 4 Output current pulse duration. 
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Servo-motor control circuit SAK150BT 


The output current pulse duration tg as a function of the difference between input pulse duration 
t)} and feedback pulse duration tfy in Fig. 4. There is no output signal for differences less than the 
deadband time tgp. The maximum output pulse duration (tQ max) at outputs O01 and Q2 is equal to 
teye tap. The maximum pulse duration is reached at a pulse duration difference toro minus tj} 
respectively te y. 


Deadband time 


The deadband time is the maximum difference in duration between the input pulse and the feedback 
pulse that will not give an output signal (see Fig. 4). The deadband time is determined by external 
resistor and capacitor R2 and C2 connected to RA and by the switching level Vow of the reset amplifier 
and by its switching level shift AVow, according to the following approximative formula: 


Vaew + AV RoxC 
tdb © R2 x C2 x In pete eee, 
Vsw 50 


Proportional range 


The output pulse width is proportional to the difference of the input pulse and the internal pulse. 
The range is 


(Vec*—Vsy) (etVC/R3 x C2 — a 
VSw 


: Vec-Vz R31 x R32 
in which: Vec* = ————- x R31 + Vz and R3 = A314 R92 


R31 + R32 
The maximum pulse width is limited by the beginning of the new input pulse. 
The minimum pulse width is 


tprop © R2 x C2 x In (1 — 


AVsw eas 
Vcc*—Vsw + AVsw - 


tOmin © R3 x C2 x In (1 — 


Outputs Q1, CB1, O2 and QB2 (pins 10, 9, 6 and 5) 


The outputs Q1 and Q2 are open-collector outputs capable of sinking up to 500 mA. The outputs QB1 
and OB2 are intended to drive external p-n-p transistors. Together with the Q outputs these p-n-p 
transistors may form a bidirectional bridge output with a single power supply, see Fig. 4. 
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SAK150BT 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage, d.c. Vcc 
Current at V7 —lyz 
Input voltage | VI 
Voltage at CMX | | —-VcMx 
Current at CMX ICMx 
Current at RX —IRx 
Voltage at MF : VME 
Current at MF IMF 
IMF 
Current at RA IRA 
—IRA 
Output voltage, 01 and Q2 : Vo 
Output current, Q1 and Q2, repetitive peak eee 
Output voltage, QB1 and OB2 VoB 
Output current, QB1 and QB2 ee 
Storage temperature range T stg 
Operating ambient temperature range Tamb 
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max. 12 
max. 3 
max. 12 
max. 5 
max. 5 
max. 5 
max. 1 
max. 12 
max. 3 
max. 3 
max. 6 
max. 5 
max. 24 
max. 800 
max. 10 
max. 12 
max. 70 
max. 10 
—35 to + 125 

—20 to + 70 


Servo-motor control circuit SAK150BT 


CHARACTERISTICS 


parameter 


Supply: Vec and Vz (pins 8 and 2) 

Supply current at Voc = 4,8 V; 
Tay = 2D OC; output stages OF F 

Stabilized voltage output 

Variation with temperature 


Output current at Voc = 4,8 V for AVz = 60 mV 


input | (pin 13) 
input voltage 
HIGH 
LOW 


Input current 
HIGH at Vj; = 2,4 V 


LOW at Vp = 0,6 V 
External resistor pin RX (pin 714) 


Voltage at —Ipy = 100 pA 


Current range 


Monostable teedback pin MF (pin 11) 
Voliage at Injpe = 2 mA 


Output current 


Reset amplifier pin RA (pin 4) 
Switching level of reset amplivjier, 
Shift of switching level 
input currerit 

HIGH 

LOW 


External monostable capacitor pin CMX (pin 1) 


Current 


Outputs O71 and O2 (pins 10 and 6) 
Output voltage at Vcc = 4,8 V; 


log = 50 mA; Ig = 500 mA Vo 
Output current at Voc = 4,8 V; 
log = 20 mA lo 


Baier Mata eR 91M A ARF SN A ERR AA ERS EMIS EGR SRA A MRSA OSA LIB SARC KI EN ARASH TAPS AMONG TERE ERS TNS SN REE ZO BORSA SEN gE SD NLD PERE AONE SCRE ROSEN GSS LISBOA ES NERD VISE SE ELIE E INE MEE DOLE AE! EEA HBC CSSA AS BUSSE 
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SAK150BT 


Outputs OB1 and OB2 (pins 9 and 5) 


Output voltage at Vcc = 4,8 V; 
lop = 50 mA VOB _ 1,2 1,9 V 


Output current at Vcc = 4,8 V lop — — 50 mA 


Discharging pin DIS (pin 3) 


Output voltage LOW at Ipjs =2mA VDISL a 

Output current | 
HIGH at Vpjs =9 V —IDISH id 
LOW IpisL =| 


APPLICATION INFORMATION 


+ battery 


SAK150BT 


7286770.1. 


-- battery 


| Fig. 5 Typical application of the SAK150BT for remote control of a model. The arrangement may be 
\. the last part at the receiving side, e.g. after a multi-channel time division multiplex system, to drive the 
\ steering motor. The potentiometer Rp is actuated by the motor. 
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TAA263 


LOW-LEVEL AMPLIFIER 


The TAA263 is a semiconductor integrated amplifier in a 4-lead TO-72 metal enve- 
lope. It comprises a three-stage, direct coupled low-level amplifier for use from 
d.c. up to frequencies of 600 kHz. 


QUICK REFERENCE DATA 


Supply voltage VB max. 8 Vv 
Output voltage V3-4 max, 7 V 
Output current lie max. 29 mA 


Transducer gain at P, = 10 mW 


Ry, = 150 Q; f = 1 kHz Gtr typ. 77 dB 
Operating ambient temperature Tab 2016-100, “SC 
PACKAGE OUTLINE Dimensions in mm — 


TO-72 (SOT-18/17) 


4 _ 0,51 
48 4max 
max 

v 


| 53 72667671 
Pee ae 12,7min ———-> 
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February 1980 


TAA263 


CIRCUIT DIAGRAM 


7255209.2 


RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Voltages 
Supply voltage VB max. 8 V 
Output voltage Vo oA max. 7 V 
Input voltage -V1-4 max. > V 
Currents 
Output current 13 max. 25 mA 
Input current Ty max. 10 mA 
Power dissipation 
Total power dissipation up to Ta mp = 65 °C Prot max. 70 mW 
7Z07308 
PNG ae 
SHE 
HEN 
=50 0 50 100 Tampb (°C) 
‘Temperatures 
Storage temperature T stg —55to +125 % 
Operating ambient temperature 4 
(see derating curve above) Tamb -20to+100 © 
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TAA263 


= O 
CHARACTERISTICS Tio °C 


Test circuit: 


72552101 


Currents 
Output current I9 typ. 12 mA 
Total current drain (no signal) IntIg << 16 mA 
Over-all small signal current gain 
= 1 kHz ligde: type. 10° 
Transducer gain 
- : > 70 dB 
f = 1 kHz; Po = 10 mW Gtr ae 77 GB 
Output power at f = 1 kHz; dtot = 10% Pa > 10 mW 
dtot a 5% Fs = 8 mW 
Noise figure 
= Re typ. 2 dB 
f = 400 Hz to 6 kHz F 2 10 dB 
f = 450 kHz; Af = 5 kHz P typy. 227 “dB 


l)Z <10 Qatf=1 kHz 
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July 1969 


TAA263 


CHARACTERISTICS (continued) Tamb = 295 °C 
y parameters (point 4 common connection) 

VB = 6 V; Ig = 3 mA; Vg_.4=4.2V 

ft} I kHz 


Input admittance Vi = Sj typ. 20 pom! 


Yr = Se type. “Ads <Q? 
Vo = Zo typ. 60 pant 


Transfer admittance 


Output admittance 


f = 450 kHz 
Input conductance gi typ. 15 pont 
Input capacitance Cj typ. 14 pF 
Transfer admittance lyst | typ. 9.4 Qui 
Phase angle of transfer admittance Pe typ. 125° 
Output conductance Lo typ. 20 port 
Output capacitance Co typ. 13 pF 
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TAA320 


INTEGRATED MOST AMPLIFIER 


The TAA320 is a silicon monolithic integrated circuit, consisting of a MOS tran- 
sistor and an n-p-n transistor in a TO-18 metal envelope. 

The device is primarily intended for audio amplifiers with a very high input resis - 
tance (e.g. for crystal pick-ups). 

Besides this application the TAA320 is also suitable for other applications where a 
high input resistance is required, like impedance converters, timing circuits, mi- 
crophone-amplifiers, etc. 


QUICK REFERENCE DATA 


Drain-source voltage (Vqs = 0) -~Vpss max. 20 V 
Drain current =i max. 25 mA 
Gate -source voltage 
Gate-source resistance 
-Vog up to 20 V; Tj up to 125 °C rcs > 100 GQ 
Transfer admittance at f = 1 kHz 
-Ip = 10 mA; -Vps = 10 V lYfs| typ. 75 mol 
PACKAGE OUTLINE | Dimensions in mm 
TO-18 (SOT- 18/13) 
sf Yost 
4,8 A™ax j= drain 
max 
’ 2 = gate 
= 3 = source 


| 5,3 | : 72687634 
+ > |g min -———> 
mae” 12,7min 


Source connected to the case 


Accessories supplied on request: 56246, 56263 
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CIRCUIT DIAGRAM 


725820441 
S 


RATINGS Limiting values in accordance with the Absolute Maximum system (IEC134) 


Voltages 
Drain-source voltage (Vccg = 0) ~Vpss max. 20 V 
Gate -source voltage (Ip = 0) -Vaoso max. 20 V 
Non repetitive peak gate-source 

voltage (t < 10 ms) -VcosM max. 100 V 
Current 
Drain current ~Ip max. 25 mA 


Power dissipation 


Total power dissipation up to Tarp 225 °C Peng max. 200 mW 
Temperatures 
Storage temperature T stg -55 to+125 °C 
Operating ambient temperature 

(see derating curve on page 8) pee ~20 to+125 °C 
THERMAL RESISTANCE 
From junction to ambient in free air Rthj-a = 0.5 °C/mW 


TAA320 


CHARACTERISTICS T; = 25 °C unless otherwise specified 
Drain current 
: ; _ typ. > nA 
-Vps = 20 V; Ves = 0 -—Ipss sc far 
Gate-source voltage !) 
~In = @ _ : typ. ll V 
Ip = 10 mA; -Vps = 10 V Vacs 9to 14 V 
Gate-source resistance 
-Vcs up to 20 V; Tj up to 125 oC rcs > 100 GQ 
Equivalent noise voltage 
-Ip = 10 mA; -Vps = 10 V 
B = 50 Hz to 15 kHz Vn typ. 25 wV 


y parameters at f = 1 kHz 


-Ip = 10 mA; -Vps = 10 V 
typ. 75 maz! 


Transfer admittance lYfs| AQ €6490° GeO sl 

Input capacitance Cis typ. 8 pF 

Feedback capacitance Cae typ. 1.5 pF 

Output conductance Los typ.0.65 mo! 
NOTE 


To exclude the possibility of damage to the gate oxide layer by an electrostatic 
charge building up on the high resistance gate electrode, the leads of the device 
have been short circuited by aclip. The clip has been arranged so that it need not 
be removed until the device has been mounted in the circuit. 


1) -Vgs decreases about 6 mV/°C with increasing ambient temperature ata con- 
stant -I[p. 
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APPLICATION INFORMATION 2 W audio amplifier with TAA320 and BD115 


7255205 


* The voltage dependent resistor (2322 552 03381) suppresses voltage transients that 


might otherwise exceed the safe operating limits of the BD115. 


Supply voltage VB = 100 
Collector current of BDI15 Ic typ. 30 
Drain current of TAA320 -Ip typ. 9.5 
Primary d.c. resistance of output transformer 140 
Primary inductance of output transformer Ler 
A.C. collector load for BD115 1.8 


Performance at f = 1 kHz; feedback = 16 dB 


Output power at dtot = 10% 


(on primary of the output transformer) Po [yp 42210 
Input voltage for Pp = 50 mW Vi(rms) typ. 13.5 
Input voltage for Po = 2W : Vi(rms) ‘tyP. 86 
Total distortion at Pg =2W | dtot typ. 3.6 
Minimum frequency response (-3 dB) 60 Hz to 20 
Signal-noise ratio at Pg = 2 W E typ. 73 


Mounting instruction for BD115 


ee 


kHz 


Proper continuous operation is ensured up to Tamb= 50 °C, provided the BDII5 is 
directly mounted on a 1.5 mm blackened Al. heatsink of 30 cm? with a clamping 
washer of type 56218. | 
If the transistor is mounted on a heatsink with a mica washer, the heatsink should 
have an area of 50 cm2. 

Recommended diameter of hole in heatsink: 7.7 mm. 
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APPLICATION INFORMATION (continued) 
4 W audio amplifier with TAA320 and 2 transistors of type BDI15. 


| fa fs i 
200yF 
+ 
: ; | 
TAA320 


7255206 


Supply voltage VB = 200 V 
Collector current of a BDI15 Ic typ. 92 mA 
Drain current of TAA320 =p) typ. 8.6 mA 


Performance at f = 1 kHz; feedback = 12 dB 


Output power at dror = 10% Po typ. 4.5 W 
Input voltage for Pg = 50 mW Vi(rms) typ. 7.9 mV 
Input voltage for P) = 4 W Vi(rms) typ. 67 mV 
Total distortion at Pp = 4 W dtot typ. 6% 
Minimum frequency response (-3 dB) 50 Hz to 20 kHz 
Signal-noise ratio at P» = 4 W typ. 73 dB 
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INTEGRATED MOST LEVEL SENSOR 


The TAA320A is a silicon monolithic integrated circuit, consisting of a p-channel en- 
hancement type MOS transistor and an n-p-n transistor, in a TO-18 metal envelope. 
The device is intended for level sensors with a very high input resistance (e.g. timing 
circuits, thermostats, liquid level sensors, flame control circuits). 


QUICK REFERENCE DATA 


Drain-source voltage (Vqg = 0) -~Vpss max. 20 Vv 
Drain current -Ip max. 60 mA 
Gate-source voltage 1) 
oe cs =: LS typ. 10,6 V 
, 2 typ. 11,3 Vv 
Booger “NGS 10,7to 11,9 V 
a ae. typ. 1220 Vv 
Bapneae ee iL Ate 126° y 
— * t{y¥p:- 22:7 V 
BPOnR =. “NGS W210 4o 3 + 
Gate cut-off current at T,,,, = 25 °C 
=Vas cae @ Vv: In 20) “lasso typ. . 1 pA 
~VGs = 20 V; Vps = 0 ~lags typ. 1 pA 
PACKAGE OUTLINE Dimensions in mm 
TO-18 (SOT-18/13) 
1,1 
max & 45° ” 
tN 1 
YY 
,{ Y 0,51 1 = drain 
PY “4 ae times 2. = gate 
max ™ Y | 3 = source 
ri / ee ee 12.7min ——-—| 7268763: 


source connected to the case 


Accessories supplied on request: 56246; 56263 


1) For explanation of the group codification see b under ‘Notes’. 


TAA320A 


ST RE NS PIER 


CIRCUIT DIAGRAM 


7255204.1 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages 

Drain-source voltage (Vcs = 0) -Vpss max. 20 V 
Gate-source voltage (Ip = 0) -Veso max. 20 V 
Non-repetitive peak gate-source voltage(t<10 ms) +VGsmM max. 100 V 
Current 

Drain current | -Ip max. 60 mA 
Peak drain current (t < 200 ms; 6 0,001) -IpmM max. 100 mA 
Temperatures. 

Storage temperature T stg -65 to+125 °C 
Operating ambient temperature (see curve below) A a ~20to +125 PC. 
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CHARACTERISTICS Tj = 25 °C unless otherwise specified 
Drain current 
typ. rs) nA 
Drain-source voltage 1 
“Ip = 10 mA‘.-Vac = 20 V ~Vps < ] 
ely = 60 ma: = VGC S2Z0°V. -Vps << Pes) V 
Gate-source voltage (see note b) 
_ typ. 10,6 Vv 
ai: tO MAH V pe =. 10 V group l: -Vos 10. 0to 11.2 Vv 
fyp.. <li V 
ELOUpEEs VCS LO 7te lio ° Vy 
typ. 1270 Vv 
BROS NCS a ate ag | V 
. typ. 12,7 Vv 
BLOUSES IDdols 3 Vy 
Gate cut-off current 
-Ves = 20 V; Ip =0 -Igso typ. 1 pA “) 
-Vag = 20 V: Vpg = 0 -lgss typ. 1 pA 2) 


NOTES 


a. The leads are short-circuited by a clip to protect the oxide layer against damage 
due to accumulation (or build-up) of electrostatic charge on the high resistance gate 
electrode. The clip should not be removed until after the device is mounted. 

b. As a service to the customer the ~Vq@g group to which a device belongs is identified 
by a numerical suffix (1, 2, 3 or 4), however, individual groups cannot be ordered 
separately. 


1. See also upper graph on next page. 


2. Being dependent on handling and ambient humidity. the quoted value applies only up 
to the time of shipping. 
Efficient drying treatment is advised before the device is mounted, provided the 
application requires this low current. 
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TCA420A 


HI-Fl F.M./1.F. AMPLIFIER 


The TCA420A is a monolithic integrated f.m./i.f. amplifier for car and hi-fi equipment provided with the 
following functions: 7 

@ limiter amplifier 

symmetrical quadrature detector 

symmetrical a.f.c. output 

field-strength indication output 

stereo decoder switching voltage 

adjustable side response suppression 

muting 


QUICK REFERENCE DATA 


Supply voltage (pin 11) Vp typ. 15 V 


Supply current (pin 11) Ip typ. 26 mA 
Input limiting voltage (—3 dB); fg = 10,7 MHz Vilim typ. 20 uV 
A.F. output voltage (pin 5); Af = +15 kHz; r.m.s. value Vo(rms) typ. 115 mV 
Signal plus noise-to-noise ratio; Vj > 1 mV; Af = £15 kHz S+N/N typ. 72 dB 
I.F. input voltage; Af = +15 kHz 

S + N/N = 26 dB Vj typ. 15 pV 

S + N/N = 46 dB Vj typ. 45 uv 
A.M. rejection; Vj = 10 mV; f,, = 1 KHz (f.m.); Af = £15 kHz a typ. 50 dB 
Total distortion (single tuned circuit); Af = £15 kHz dtot typ. 0,1 % 
Centre shift of f.m. detector curve | Af = |fo1 - fozi_ typ. 7 kHz 
Field-strength indication range AV; typ. 70 dB 
Supply voltage range (pin 11) Vp 6to 18 V 
Ambient temperature range Tamb —30 to +80 °C 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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Fig. 1a Part of circuit diagram; other part continued in Fig. 1b. 
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Fig. 1b Part of circuit diagram; continued from Fig. 1a. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) | 

Supply voltage (pin 11) Vp=V41-16 max. 18 V 
Total power dissipation Prot max. 720 mW 
Storage temperature Tstg —55 to +150 °C 
Operating ambient temperature Tamb —30 to +80 °C 


CHARACTERISTICS 


Vp = 8 or 15 V; Tamb = 25 OC; fo = 10,7 MHz; Af = +15 kHz; frp, = 1 KHz; Rg = 30 22; with de-emphasis 
(C5.6 = 10 nF); adjustment conforms to adjustment procedure unless otherwise specified; the 
characteristics are valid for a TCA420A mounted on a printed-circuit board (see Figs 2, 3 and 4). 


Supply voltage range (pin 11) Vp 6to18 V 
Vp=15V 


_ : | typ. 21 26 mA 
F = ; 
Supply current; R7.4g6 = 5 kQ; pin 11 P 2 x 35 mA 
|.F. amplifier/detector 
Input voltages (d.c. value) V13-16; V14-16; V15-16 _ typ. 2,6 2,8 V 
die tude typ. 20 20 pV 
Input limiting voltage (—3 dB) Vilim c = 50 uV 
|.F. output voltage (peak-to-peak value) | 
V; = 5 mV; f = 1 MHz; without detector circuit; V1-16(p-p) | > 300 320 mV 
21-16 = 22-16 = 10 MQ in parallel with 8 pF V2-16(p-p)) typ. 350 375 mV 
| V ea 4,7 8,3 V 
Output voltages (d.c. value) oe typ. 5,0 95 V 
6-16 < 5,3 11,0 V 
Output voltage difference (d.c. value) 
Vi = 1 mV; Af = £75 kHz +Ve 6 < 180 350 mV 
oe V; = 1 mV (pins 5 and 6) ’ = _ 95 mV 
7 o typ. 60 115 mV 
Af = +40 kHz Vo typ. 160 307 mV 
Af = +75 kHz Vo typ. 300 575 mV 
Total distortion; Vj = 1 mV; single tuned circuit; Q; = 20 
with de-emphasis; C5.6 = 10 nF 
Af = +15. kHz dtot < 0,1 0,1 % 
Af = +40 kHz dtot typ. 0,18 0,18 % 
Af = +75 kHz dtot typ. 0,45 0,45 % 
without de-emphasis; C5.6 = 220 pF 
Af = +15 kHz dtot < 0,1 0,1 % 
Af = +40 kHz dtot typ. 0,22 0,22 % 
_ typ. 0,65 0,65 % 
Af = +75 kHz dtot c 1 1% 
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Hi-fi f.m./i.f. amplifier TCA420A 


|.F. input voltage; with filter: B = 250 Hz to 16 kHz 
S+N/N = 26 dB; with de-emphasis; C56 = 10 nF 


Af = +15 kHz V; 

Af = +75 kHz Vj 

St+N/N = 26 dB; without de-emphasis; C5.g = 220 pF 

Af = +15 kHz Vj 

Af = +75 kHz V; 

S+N/N = 46 dB; with de-emphasis; C56 = 10 nF 

Af = £15 kHz Vj typ. 45 45 uv 
Af = £75 kHz V; typ. 20 20 pV 
S+N/N = 46 dB; without de-emphasis; C5.6 = 220 pF 

Af = +15 kHz V; typ. 65 65 wV 
Af = £75 kHz Vj typ. 30 30 uV 


Signal plus noise-to-noise ratio; with filter: 
B = 250 Hz to 16 kHz; Vj = 1 mV 
with de-emphasis 


Af = +15 kHz S+N/N typ. 74 76 dB 
Af = +75 kHz S+N/N typ. 88 90 dB 
without de-emphasis 

Af = £15 kHz S+N/N typ. 68 70 dB 
Af = +75 kHz S+N/N typ. 82 84 dB 


Noise output voltage; weighted conform DIN45405 
with de-emphasis 
V, = 0 Vino typ. 7 12 mV 
Vj =1mV Vno typ. 30 50 pV 
A.M. rejection; with filter: B = 700 Hz to 5 kHz 
fry = 70 Hz; Af = +15 KHz (for f.m.); 
fm = 1kHz;m=0,3 (for a.m.); simultaneously modulated 


Vj = 0,3 mV a typ. 52 02 dB 
Vj=1mV a typ. 40 40 dB 
V; = 10 mV a typ. 52 52 dB 
V; = 100 mV a typ. 43 43 dB 
Zero crossing shift of f.m. detector curve (see note) 
fry = 70 Hz; Af = +75 kHz (for f.m.); 
_ 1h ao ae typ. 4 7 kHz 
frm = 1 kHz; m = 85% (for a.m.) Af=Ifo1-foal 2 9 15 kHz 
Detector input impedance Z3.4 4,4 kQ//2,25 pF 
Output resistance Rs-11;R6-11 typ. 3,3 3,3 kQ 
Note 
Zero crossing shift is defined as the difference between frequencies fy1 at Vj = 1 mV and fog 
at Vj = 30 pV. 
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CHARACTERISTICS (continued) 
Side response suppression 


Input voltage for 10 dB side response suppression at 
S1 = ‘on’ adjust R1, so V10.16 = 1,3 V at Vj = 0; 
$1 = ‘off’; R4 = 3,9 kQ Vi(rms)  tYP- 35 30 pV 

Side response suppression level 
Af = £15 KHZ; Vi(rms) = 1 mV 


control voltage for AV, = —1 dB Vi2-16 typ. 0,7 0,7 V 
control voltage for AV, = —10 dB V42-16 tYD. 1,1 1,1 V 
Muting 


Output signal muting at S2 = ‘on’; 
reference signal at S2 = ‘off’; 
Vi(rms) = 1 mV; Af = £75 kHz; R4 = 3,9 kQ AVo typ.  —80 —80 dB 


Field-strength indication 


Output voltages (d.c. value) 
V; = 0; 1g.g = 0; Re.16 = 4,3 kQ V9-16 typ. 1,75 1,85 V 
V3.16 typ. 1,90 2,00 V 
Field-strength indicator current 
Rindicator = 2 kQ:; 


adjust R2 so lg.9g = 0 at V; =O and R3=0 = 130 140 pA 


measured at Vi(rms) = 120 mV Ig.9 typ. 190 210 pA 
Output resistance Ro typ. 810 850 QQ 
Rg.16 typ. 3,7 3,7 kQ 
Stereo decoder switching voltage 
Reference voltage; without load: |7 = 0 V7.16 typ. 2,05 2,25 V 
Output voltage; 119 = |14Qmax V10-16 typ. 1,70 1,90 V 
Available output current —l1Q0max typ. 0,45 0,85 mA 
Output voltage as a function of the 
i.f. input voltage AV 10-16 
R10-16 = 3,9 kQ; R1 = 5kO aT typ. —0,9 —1,2 V/20dB 
i 
20 log —— 
Vi2 


Input voltage for V3o.76 = 0,8 V typ. 98 100 uv 


adjust R1 so V19.16 = 1,3 V at Vi(rms) = 0 Vilrms)  < 150 200 nV 
Input voltage for V19.746 = 1,3 V > — 0,5 mV 
adjust R1 so V19.16 = 0,8 V at Vi(rms) = 3 mV Vi(rms)  tYP. 1,3 1,3 mV 
eG — 1,75 mV 

Input resistance (pin 7) R7.16 typ. 4 4,7 kQ 
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a.f.c. voltage 


INDICATOR VOLTAGE SUPPRESSION SUPPLY 


| DRIVER FOR AMPLIFIER SIDE INTERNAL 
! i, FIELD-STRENGTH ZT EREO-DECOPEN RESPONSE SauiEE 
| Fig. 2 Test circuit; for SWITCHING 


pc-board see Figs 3 and 4. 


(1) Detector coil: 
see Fig. 18. 

(2) De-emphasis: 
mono: Cs5.g = 10 nF 8 9 7 10 12 (415) {11 16 


stereo: C56 = 220 pF R2 R3 10/ JR R4 & 3) Z 


; 1kQ F 4,7kQ F 3,9kQ . 
(3) Capacitor should be ae 10 O = 47 
+ (A) = nF + on off I M 
; Vp 7 7Z84063.1 
‘7 


connected as short as Se 
3,3kQ e 
possible to pin 11 and i S140yuA z ue Z 


R4 = preset potentiometer for adjusting the side response suppression. 


bal adi < ‘ 
& pc-board ground. "indicator <2 stereo decoder 
| 2 7 switching voltage 
s sates — | — 
< R1 = preset potentiometer for adjusting output voltage V19.16 for mono/stereo switching of stereo decoder. S1 = side response suppression ©) 
© R2 = preset potentiometer for adjusting the zero level of the field-strength indicator current. switch. > 
Oo R3 = preset potentiometer for adjusting the maximum level of the field-strength indicator current. S2 = output signal muting switch. se 
© 
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on C8 pF RQ output 
12 5 Ms ase O 
off O a TCA420A 3,3kQ 
13 4 
(Oy, 
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R7 
muting © as 
47kQ R6 
C2 60 2 C9 
input o—— 
100 nF 33 pF 560 | ]R1! 
C11 820 
C3 C10 pF Q 
L 
68nF 
y, 33 pF 0,42mH 7Z79947 


(1) Cg = C56 (see Fig. 2). 
For mono: C8 = 10 nF. 
For stereo: C8 = 220 pF. 


Fig. 3 Circuit diagram showing components arrangement for printed-circuit board (Fig. 4). 
The circuit is similar to the test circuit of Fig. 2. 
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Fig. 9 Field-strength indication output voltages as a function of i.f. input voltage; R2 adjusted so 
Vg-9 = Oat Vj = 0; Rindicator + R2 = 2 kQ; for Vg.4g* definition see Fig. 11. 
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Fig. 9 Scale division of indicator as a function of i.f. input voltage; R2 adjusted so Vg_g = O at Vj = 0; 
Rindicator = 2 kK; R3 adjusted at indication 100%; indicator current = 140 uA; see Fig. 11. 
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Fig. 11 Circuit diagram showing field-strength 
Ge 7284070 indicator adjustment components. 
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Fig. 12 Stereo decoder switching voltage as a function of i.f. input voltage; R4 = 3,9 kQ; ———— R11 ad- 
justed so V109.16 = O at Vj = 0; see Fig. 13. 
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Fig. 13 Circuit diagram showing stereo 
7 7284072 decoder switching voltage adjustment. 
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Fig. 18 Example of the TCA420A when using a detector with two tuned circuits; f, = 10,7 MHz; 


L1=L2 ~ 0,4 wH; OQ, = 70. 
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33 pF 


Adjustment of the detector: 


When having ani.f. input signal on top of the limiter capability, L2 should be detuned, L1 should be 


adjusted to minimum distortion, and then L2 to minimum distortion. 
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Hi-fi f.m./i.f. amplifier TCA420A 


APPLICATION INFORMATION 


i.f. input 15 pF 100 
voltage pF 
(V;) L1 
330 
2 
‘7 7 
a 7284079 


Fig. 20 |.F. coupling circuit, using LC filter; L1 = L2 = 7 + 7 turns h.f. litz wire (5 x 0,04); L3 = 3 turns 
h.f. itz wire wound on L2 (5 x 0,04). 


TCA420A 


68nF 


i.f.input <9PF 


voltage O— 
(V;) | | 


Li a ee TCA420A 


68 nF 


/ ‘/ ‘/ J 7284080 


Fig. 21 1.F. coupling circuit, using ceramic filter; L1 = 14 turns h.f. litz wire (5 x 0,04), tab at 3 turns. 
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APPLICATION INFORMATION (continued) 


A7kYQ2 
to 
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a OAR a, (ene 
1kQ —-3,3kQ 


er 0,4.uH 
33 pF 7279948 


(1) For mono: C5.g = 10 nF. 
For stereo: C5.6 = 220 pF. 


Fig. 22 Application example of using TCA420A. 
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TDA1001B 
TDA1O0O1BT 


a EAE CREME SEMI EE DRIER a Ns aaceete 


INTERFERENCE AND NOISE SUPPRESSION CIRCUIT 
FOR FM RECEIVERS 


GENERAL DESCRIPTION 


The TDA1001B is a monolithic integrated circuit tor suppressing interference and noise in FM mono 
and stereo receivers. 


Features 

@ Active low-pass and high-pass filters 

@ interference pulse detector with adjustable and controllable response sensitivity 

@ Noise detector designed for FM i.f. amplifiers with ratio detectors or quadrature detectors 
@ Schmitt trigger for generating an interference suppression pulse 

e Active pilot tone generation (19 kHz) 


® Internal voltage stabilization 


QUICK REFERENCE DATA 


Ream crt nny onesie nett tater a eaeenet ee C8 AARNE 8 ETN ene eee ot te Ame mem etm SH aan eRe Fee eRe Senet emtENeMRNmRRe eee E Ee Fite + Fy cemnemte meres smmancnunentey 165: eemumunimy nl Ae! gang tRNA: gee Sam sme AAREORA LEIP ee RRO ANCA BMARGNY PHA RANA ONC LERLI | witneeenp RE ASS ARAREAT UY 


Supply voltage (pin 9) Vp typ. 12 V 
Supply current (pin 9) Ip typ. 14 mA 
A.F. input signal handling (pin 1) 

(peak-to-peak value) Vi(p-p) typ. 1 V 
input resistance (pin 1) Rj min. 35 kQQ 
Voltage gain (V4.16/V6-16) Gy typ. 0,5 dB 
Total harmonic distortion THD typ. 0,25 % 
Bandwidth B typ. 70 kHz 
Suppression pulse threshold voltage 

(peak value); R73 =0 Vi(tr)OM typ. 19 mV 
Suppression pulse duration ts typ. 27 us 
Supply voltage range (pin 9) Vp 7,5to 16 V 
Operating ambient temperature range Tamb -—-30 to +80 °C 


AaRpIRNNE OT OREN HEREIN Stns ohne near Cn rn NORA CARN ARR MEN RON ARR te ARN A A an BOR Le SR AAs emt AAEM AR ORI ee nme Sn ta Ane em smn 


A eaeeimsinate tenn ratte eres ofan N Si mastered A RY ROR MLL ene AaAnAn transit i smepe Ha 


PACKAGE OUTLINE 


TDA1001B: 16-lead DIL; plastic (SOT-38). 
TDA1001BT: 16-lead mini-pack; plastic (SO-16; SOT-109A). 
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TDA10O01BT 


HIGH - PASS 


FILTER j 
HIGH - PASS ae A.G.C. “1 


AMPLIFIER | AMPLIFIER 


INTERFERENCE 
PULSE 
DETECTOR 


SUPPRESSION 
PULSE 
GENERATOR 


SUPPLY 
VOLTAGE 
STABILIZER 


TDA1001B 


DETECTOR 


INPUT STAGE 
(EMITTER — 
FOLLOWER ) 


INTERFERENCE 
SUPPRESSION 
PULSE STAGE 


19 kHz 
PILOT - TONE 
GENERATOR 


LOW ~ PASS 


AMPLIFIER : 


LOW - PASS 19 kHz 
FILTER FILTER 


a.f. output 7287171 


Fig. 1 Block diagram. 
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TDA1001B 


Interference and noise suppression circuit for FM receivers 


TDA1O0O1BT 

RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 9) Vp max. 18 V 
Input voltage (pin 1) V1-16 max. Vp V 
Output current (pin 6) Ig max. 1 mA 

—lg max. 15 mA 
Total power dissipation | see derating curves Fig. 2 
Storage temperature range T stg —65 to+150 °C 
Operating ambient temperature range Tamb —30 to +80 °C 

1,5 7287172 


Fig. 2 Power derating curves. 

- in plastic DIL (SOT-38) package (TDA1001B) 

————- in plastic mini-pack (SO-16; SOT-109A) package (TDA1001BT); mounted on a ceramic 
substrate of 50 x 15 x 0,7 mm. 
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CHARACTERISTICS 
Vp = 12 V; Tamb = 25 OC; measured in Fig. 4; unless otherwise specified 


parameter 


Input stage 


Input impedance (pin 1) 
f = 40 kHz 


Input resistance (pin 1) 
with pin 2 not connected 


Input bias current (pin 1) 
V1-16 = 4,8 V 


Output resistance (pin 2) 
unloaded 


Internal emitter resistance 


Low-pass amplifier 
Input resistance (pin 3) 
Input bias current (pin 3) 
Output resistance (pin 4) 
Voltage gain (V4/V3) 


Suppression pulse stage 

Input offset current at pin 5 
during the suppression time t, 

Output stage 

Output resistance (pin 6) 

Internal emitter resistance 


Current gain (I5/lg) 


Pilot tone generation (19 kHz) 
Input impedance (pin 8) 


Output impedance (pin 7) 
pin 8 open 


Output bias current (pin 7) 
Current gain (17/Ig) 
High-pass amplifier 

Input resistance (pin 15) 
Input bias current (pin 15) 
Output resistance (pin 14) 
Voltage gain (V14/15) 
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low-ohmic 
56 


50 


Ro6G low-ohmic 
R6-16 6 = 
Gi5/6 


Zig 


IZ97| 
lo7 
Gi7/8 


Ri15 
li15 
Ro14 
Gy14/15 


TDA1001B 
TDA1001BT 


A.G.C. amplifier; interference and 
noise detectors 


Interference and noise suppression circuit for FM receivers 


Internal resistance (pins 13 and 14) R13-14 1,5 


Operational threshold voltage 
(uncontrolled); peak value (pin 14) 


of the interference pulse detector tVidintm | — 

of the noise detector *Vid4nm — 
Output voltage (peak value; pin 11) V41-16M 5,2 
Output control current (pin 12) 

(peak value) l4wom 150 
Output bias current (pin 12) lo12 _ 
Input threshold voltage for onset 

of control (pin 12) V42-9 360 

(Vi(tr)o + 3 dB) or: -- 


Suppression pulse generation 
(Schmitt trigger) 


Switching threshold (pin 11) 


1: gate disabled V41-16 — 

2: gate enabled V11-16 — 
Switching hysteresis AV 11-16 — 
Input offset current (pin 11) lio11 — 
Output current (pin 10) 

gate disabled; peak value lo10M 0,6 
Reverse output current (pin 10) IR10 —_ 
Sensitivity (pin 10) V10-16 2,5 
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APPLICATION INFORMATION 


Vp = 12 V; Tamb = 25 OC; f = 1 kHz; measured in Fig. 4; unless otherwise specified 


Supply voltage range (pin 9) 
Quiescent supply current (pin 9) 


Signal path 

D.C. input voltage (pin 1) 

Input impedance (pin 1); f=40 kHz 
D.C. output voltage (pin 6) 
Output resistance (pin 6) 

Voltage gain (Vg/V 1) 

—3 dB point of low-pass filter 


Sensitivity for THD <0,5% 
(peak-to-peak value) 


Residual interference pulse after suppression 
(see Fig. 3); pin 7 to ground; 
Vi(tr)M = 100 mV; (peak-to-peak value) 


Interference suppression at R13 = 0; 
notes 5 and 6; Vi(rms) = 30 mV; f = 19 kHz 
(sinewave); Vi(tr)M = 60 mV; f, = 400 Hz 
Interference processing 
Input signal at pin 1; output signal at pin 10 


Suppression pulse threshold voltage; control 
function OFF (pin 9 connected to pin 12); 
r.m.s. value; note 1 


measured with sinewave input signal 
f= 120 kHz; -Vipn.9>1V 
at R13 =0 Q 


at R13 = 2,7 kQ2 


voltage difference for safe triggering/ 
non-triggering (r.m.s. value) 


measured with interference pulses 
f = 400 Hz (see Fig. 3); peak value 
at R13 =0 Q 


at R13 = 2,7 k&2 


Suppression pulse duration (note 2) 
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V1-16 

IZj1| 

V6-16 2,8 
Ro6 low-ohmic 
Gy6/1 0,5 


f(_3aB) 70 
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Oint 


Vi(tr)rms 
Vi(tr)rms 
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Vi(tr)M 
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TDA1001BT 


interference and noise suppression circuit for FM receivers 


parameters 


Noise threshold feedback control 
(notes 1 and 3) 


Noise input voltage (r.m.s. value) 
f = 120 kHz sinewave 
for V12.9 = 300 mV 
at R13 =02 Vni(rms) 
at R13 = 2,/ kKQ Vni(rms) 
for V12.9 = 425 mV (Vi(tr)o + 3 dB) 
at R13 =0 2 Vni(rms) 
at R13 = 2,/ kKQ Vni(rms) 
for V9.9 = 560 mV (Viltr)o + 20 dB) 
at R13 = 2,7 kQ Vni(rms) 
Amplification control voltage by interference 
intensity (note 4) 
Vi(rms) = 90 mV; f = 19 kHz; 
Vi(tr)M = 300 mV; r.m.s. value 
at repetition frequency f, = 1 kHz V 06(rms) 


at repetition frequency f, = 16 kHz Vo6(rms) 
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Notes to application information 

1. The interference suppression and noise feedback control thresholds can be determined by R13 or a 
capacitive voltage divider at the input of the high-pass filter and they are defined by the following 
formulae: 


Vi(tr) = (1 + R13/Rog) x Vi(tryo in which Rg = 2 k&2; 

Vaj = (1+ R13/Rs) x Vaig in which Rg = 2 kQ. 
2. The suppression pulse duration is determined by C11 = 2,2 nF and R11 =6,8 k&2. 
3. The characteristic of the noise feedback control is determined by R12 (and R10). 


4. The feedback control of the interference suppression threshold at higher repetition frequencies is 
determined by R10 (and R12). 

The 19 kHz generator cari be adjusted with R7.46 (and R7_g). Adjustment is not required if compo- 
nents with small tolerances are used e.g. AR < 1% and AC < 2%. 


oi 


6. Measuring conditions: 
The peak output noise voltage (Vag mm, CCITT filter) shall be measured at the output with a de- 
emphazing time T = 50 us (R = 5 k&2, C = 10 nF); the reference value of O dB is Vo jnt with the 
19 kHz generator short-circuited (pin 7 grounded). 
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Fig. 3 Measuring signal for interference suppression; at the input (pin 1) a square-wave is applied 
with a duration of ty; = 10 us and with rise and fall times t, = tf = 10 ns. 
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Fig. 4 Application circuit diagram. 
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TDA1002A 


RECORDING AND PLAYBACK AMPLIFIER 


This integrated circuit incorporates all amplifier circuits necessary for the record/playback functions, 
with the exception of the audio power output amplifier. It comprises: 

— apreamplifier for microphone or playback, 

— a recording amplifier with automatic level control, 

— adynamic limiter with a short limiting time. 

Compared to its predecessor TDA1002, this type features an improved automatic level control circuit: 
the control range has been enlarged from 40 to 55 dB and the spread in control characteristic has been 
reduced to less than 2 dB. 


QUICK REFERENCE DATA 


Supply voltage range Vp 4to12 V 
Operating ambient temperature Tamb —25 to+ 125 °C 
Total quiescent current (Vp = 9 V) ltot typ. 15 mA 
Preamplifier 

Input impedance (pin 1) |Z; typ. 16 kQ 
Open loop gain Go typ. 70 dB 
Clipping level (pin 4); Vp = 9 V; r.m.s. value V4-5(rms) typ. 2V 


Equivalent noise input voltage 
Rs = 500 22; B = 300 Hz to 15 kHz Vin(rms) < 0,75 uv 


Recording amplifier 


Input impedance (pin 8) |Z) typ. 40 kQ2 
Open loop gain Go typ. 80 dB 
Clipping level (pin 9); Vp =9 V; r.m.s. value V9-10(rms) — tYP:- 2V 


Automatic Level Control (A.L.C.) 
Input impedance (pin 6) 


at low signal level at pin 8 Zi typ. 250 k&2 

at high signal level pin 8 |2)| typ. 25 QQ 
Control voltage 

V4.5 = 10 mV; f= 1 kHz; Vp=9V V9-10 typ. 250 mV 

V4.5 = 1000 mV; f= 1kHz;Vp=9V V9-10 typ. 750 mV 
Limiting time (Fig. 12) ty typ. 10 ms 
Level setting time (Fig. 12) ts typ. 4s 
Recovery time (Fig. 13) ty typ. 35 s 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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Fig. 1 Circuit diagram. 


VcOOLVOL 


Recording and playback amplifier TDA1002A 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage preamplifier V16-5 max. 12 V 

Supply voltage recording amplifier V 15-10 max. 12 V 

Total power dissipation see derating curve Fig. 2 
Storage temperature Tstg —65 to+ 125 °C 
Operating ambient temperature Tamb —25 to+ 125 °C 


72720311 


0 
-25 0 50 


° 100 
Tamb ("C) 
Fig. 2 Power dissipation derating curve. 


D.C. CHARACTERISTICS 


Tamb = 25 OC unless otherwise specified. 


Supply voltage recording amplifier V15-10 4to12 V 
Supply voltage preamplifier V16-5 4to12 V 
Quiescent current rec. amplifier; Vp = 9 V l45 typ. 10 mA 
Quiescent current preamplifier; Vp = 9 V l16 typ. 5 mA 
Output voltage recording amplifier V9.10 typ. Vp V 
Output voltage preamplifier V4.5 typ. 2Vp—0,35 V 
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TDA1002A 


A.C. CHARACTERISTICS 
Tamb = 25 OC; Vp = 9 V unless otherwise specified. 


Preamplifier (note 1) 


recording 


playback 


Open loop voltage gain Go typ. 70 70 dB 
Closed loop voltage gain at f = 1 kHz Ge typ. 38 45 dB 
Output voltage (clipping level); r.m.s. value V4-5(rms) typ. 2 2V 
Equivalent noise input voltage; r.m.s. value (note 2) Vy, < 0,75 0,75 wv 
Input impedance (pin 1) |Z) typ. 16 16 kQ 
Total harmonic distortion 

(f= 1kHz; Vq.5 = 150 mV dy typ. 7 0,12 % 

f= 1 kHz; V4.5 = 500 mV d; < 0,2 _ 
Amplitude response flat: 20 Hz to 20 kHz| see Fig. 7 
Recording amplifier (Fig. 9) 
with A.L.C.; unless otherwise specified. 
Open loop gain Go typ. 80 dB 
Closed loop voltage gain at f = 1 kHz (note 3) Ge typ. 49 dB 
Output voltage (clipping level); r.m.s. value V9-10(rms) _ tYP: 2V 
Input impedance pin 8 |Z; | typ. 40 kQ 
Input impedance pin 6 

low signal levels | 2; typ. 250 k&2 

high signal levels |Z; | typ. 25 QQ 
Total harmonic distortion see Fig. 11 
Amplitude response (note 3) see Fig. 10 
Automatic level control (see Fig. 8) 

V4.5 = 10 mV; f= 1 kHz V9-10 typ. 250 mV 

V4.5 = 100 mV; f= 1 kHz V9.10 typ. 450 mV 

V4.5 = 1000 mV; f = 1 kHz V9-10 typ. 750 mV 

V4.5 = 2000 mV; f= 1 kHz V9.10 typ. 880 mV 
Limiting time (see Fig. 12) ty typ. 10 ms 
Level setting time (see Fig. 12) ts typ. 4s 
Recovery time (see Fig. 13) tr typ. 35 s 


Notes 


1. For recording see Fig. 3; for playback see Fig. 5. 
2. Rs = 500 92; bandwidth = 300 Hz to 15 kHz. 
3. Pin 6 not connected to pin 8. 
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Fig. 3 Preamplifier used as microphone amplifier. 
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Recording and playback amplifier 
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Fig. 7 Amplitude response of preamplifier used for playback; typical values. 
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Fig. 9 Application of TDA1002A (recording position). 
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Fig. 11 Total harmonic distortion recording amplifier with A.L.C.; f = 1 kHz. 
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ty = limiting time. 
t, = level setting time. 
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Fig. 12 Output response at input level jumps. 
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Fig. 13 Output response at input level jumps. 
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FREQUENCY MULTIPLEX PLL STEREO DECODER 


The TDA1005A is a high quality PLL stereo decoder based on the frequency-division multiplex (f.d.m.) 
principle, performing: 


— excellent ACI (Adjacent Channel Interference) and SCA (Storecast) rejection 
— very low BFC (Beat-Frequency Components) distortion in the higher frequency region 


The circuit incorporates the following features: 


— with simplified peripheral circuitry the circuit can perform as a time-division multiplex (t.d.m.) 

decoder, for use in economic medium and low-class apparatus 

for car radios: operation at a supply voltage of 8 V 

— extra pin for smooth mono/stereo take-over without “clicks” 

— automatic mono/stereo switching (minimum switching level is 16 mV), controlled by both pilot 
signal and field strength level 

— low distortion in the loop resonance frequency region (~ 300 Hz; THD = 0,2% typ.) 

— external adjustment for obtaining optimum channel separation in the complete receiver 

— internal amplification: t.d.m., 7 dB; f.d.m., 10 dB 

— driver for stereo indicator lamp 

— externally switchable: VCO-off or mono condition 

— guaranteed VCO capture range (> 3,5% or 2,7 kHz) 


QUICK REFERENCE DATA 


Supply voltage range V2.16 8to18 V 
Supply voltage V2.16 typ. 15 V 
Ambient temperature Tamb typ. 25 °C 


Measured at Vi(p-p) = 1 V (MUX signal with 8% pilot) 


Channel separation at f = 1 kHz a typ. 
Carrier suppression 
at f = 19 kHz a19 typ. 
at f = 38 kHz A328 typ. 
at f= 76 kHz X76 typ. 
ACI rejection at f = 114 kHz Q114 typ. 
SCA rejection at f = 67 kHz O67 typ. 
VCO capture range e 
Total harmonic distortion | 
fry = 1 KHz THD typ. O02 | 0,1 % 
fr = 300 Hz to 10 kHz THD typ. 0,2 01 % 
BFC suppression dprc > 40 60 dB 


PACKAGE OUTLINES 


TDA1005A_ ; 16-lead DIL; plastic (SOT-38). 
TDA1005AT; 16-lead flat pack; plastic (SO-16; SOT-109A). 
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Fig. 1 Block diagram. 


Frequency multiplex PLL stereo decoder 


RATINGS 


TDA1005A 
TDA1OOSAT 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage 

Indicator lamp voltage 

Mono/stereo switching voltage 

Indicator lamp current 

Indicator lamp turn-on current (peak value) 
Total power dissipation 

Storage temperature 


Operating ambient temperature (see also Fig. 2) 


Fig. 2 Power derating curve. 


V8-16 max. 18 V 
V15-16 max. 22 V 
V14-16 max. 4 Vv 
l15 max. 100 mA 


l15M max. 200 mA 


see derating curve Fig. 2 


ier —55 to + 150 °C 
7272036.1 
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A.C. CHARACTERISTICS and APPLICATION INFORMATION | 
Tamb = 25 °C; Vg.16 = 15 V (unless otherwise specified); see also Fig. 7 and Fig. 10. 


[note pin parameter t.d.m. f.d.m. 
Channel separation 
é > 40 45 
4 
see Figs 23 and 2 | 2) (8-22437) -e iG: 50 55 
F.M.—I.F. roll-off correction 
range | 1,2 48 to 72 — 
Input MUX-voltage; L= 1; R= 1 
for THD <0,35% 1,2 11 Vi(p-p) typ. 1 1 
> 35 35 
Input impedance 11 Zi | typ 50 50 
Voltage gain per channel 1,2 Gy typ. 7 10 
Channel balance 1,2 + AGy < 1 1 
ee ae (r.m.s. value) i Vo-46irms) > 0.61 0.97 
; : 3 V3-16(rms) 7 0,61 0,97 
Output impedance 3 2,3 Zo | | typ. x le 4 oe 
Total harmonic distortion; 
see Figs 25 and 26 
fn = 1 KHz (all conditions) 1 2,3 | THD typ. 0,2 0,1 
fr = 1 kHz; L= 1; R= 1 1 2,3 | THD < 0,35 0,35 
fry = 300 Hz to 10 kHz 2,3 | THD typ. 0,2 0,1 
Carrier suppression Zi 
f= 19 kHz; without notch filter | 1 a419 typ. 36 36 
f = 19 kHz; with notch filter 1,9 a19 typ. 60 60 
f = 38 kHz; without notch filter | 1 38 > 40 38 
f = 38 kHz; with notch filter 1,9 A328 > 72 72 
f = 57 kHz; without notch filter | 1 O67 typ. 46 56 
f = 57 kHz; with notch filter 1,9 Q657 typ. 59 61 
f = 76 kHz; without notch filter | 1 QA76G typ. 80 75 
ACI rejection 2,3 | 
at f= 114 kHz 4 Q114 typ. 52 70 
at f= 190 kHz 4 190 typ. 55 74 
SCA rejection at f = 67 kHz 5 2,3 | ag7 typ. 85 90 
Ripple rejection; f = 100 Hz; ~ AO 40 
V8-16(rms) = 200 mV RR typ 50 50 
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Frequency multiplex PILL stereo decoder 


RW sar cH ESTAS LL EMC TREO 2 2207S IE AR RAC YEE AY OO IEA CCRC SOON CIS REN ALTER A LOPE 


| note | pin parameter | co: unit 
VCO; adjustable with R745 | 

nominal frequency | 6 fyvco typ. kHz 
capture range (deviation from 
76 kHz centre frequency) 
19 kHz pilot signal of 32 mV 6 = % 
temnerature coefficient 
uncompensated 6 | —TC typ. 450.10°° | 450.10°° K- 


compensated 6 | TC typ. 200.10°° | 200.10°° K-' 


Stereo/mono switch 
when equal to 19 kHz pilot-tone 
threshald voitage; adjustable 
with R742. | 7 11 Vj 10 to 100 | 10 to 100 mV 


when equal to threshold 
voltage at R12.2 = 620 kX2 


for switching to stereo | 11 Vj 7 to 16 7 to 16 mV 
for switching to rmono 11 Vj < 5 5 mV 
hysteresis 8 11 AV; typ. 2,5 2,5 dB 
Smooth take-over circuit 
full mono 8 6 V6-16 < 0,65 0,65 V 
full stereo | & 6 V616 > 1,3 io Poy 
Notes 
- Vi(p-p) = 1 V (MUX signal with 8% pilot level). 
fry = 1 KHz. 


. At supply voltages of 8 to 11 V, resistors of 5,6 kQ have to be connected from ground to pins 2 and 3. 
. Measured with a composite input signal: L = R; fp; = 1 KHz; 90% M-signal; 9% pilot signal; 1% 
spurious signal of 110 KHz (for a144) or 186 kHz (for «4g99). 


Vo (at 4 kHz) 
ACI suppression is defined as: 20 log —~~--__—.. 
Vo (at 1 kHz) 


0. Measured with a composite input signal: L = R; fp, = 1 kHz; 80% S-signal; 9% pilot signal; 10% SCA 
Vo (at 9 kHz) 
carrier (67 kHz); dq3 = 20 log —-—--——--—. 
Vo (at 1 kHz) 
6. See also Figs 7 and 10; compensated with RC network on pin 7. 
7. Adjustable with R73-9; see also Fig. 28; for field strength dependent input (pin 14) see next page. 


V41-16 (mono/stereo) 


SAVE 90 logs 
: V11-16 (stereo/mono) 


For additional circuitry on pin 6 see Figs 7 and 10; for graph see Fig. 29. 
9. For example of notch filter see Fig. 6. 


a OF DN = 


February 1980 357 


TDA1005A 
TDA1OOSAT 


D.C. CHARACTERISTICS 
Tamb = 25 °C; Vg.1g = 15 V (unless otherwise specified) 


Supply voltage range V28.16 8to 18 V* 
Total current (except indicator lamp) lg typ. 21 mA 
Power dissipation (operating) 

at lamp current |75 = 100 mA; V@e.746 = 18 V Prot < 570 mW 
Saturation voltage of lamp driver 

at 145 = 100 mA V15-16 typ. 0,9 V 
Maximum lamp driver voltage V15-16 < 22 V 
Switching voltage 

to mono V14-16 > 1,2 V ** 

to stereo V14-16 < 0,65 V 

hysteresis V14-16 typ. 0,2 V 


APPLICATION NOTES 


1. 


Switching-off the VCO 


If the internal gain is used with A.M. reception, the VCO can be switched off by connecting pin 9 
via a 100 kQQ resistor to ground (no h.f. signal on the leads), or connecting pin 7 to ground. 


. Mono button 


The decoder can be switched to the mono position by connecting pin 12 to ground. The VCO then 
remains operational so this possibility cannot be used with A.M. reception. 


. Economic periphery 


a. For a fixed stereo switching level of < 16 mV a resistor of 620 k&2 can be connected between pin 13 


* 


and positive supply (+) instead of a potentiometer in series with a resistor. 


. The 10 kQ2 resistor connected in parallel with the stereo indicator lamp can be omitted, however, 


some TDA1005A circuits will switch to mono during lamp failure. 


. The 10 wF capacitor in series with a 1 kQQ resistor at pin 9 can be decreased to a 1 uF capacitor, 


bearing in mind that the distortion will increase, especially around loop resonance. 


. AMUX-input filter is not needed, if i.f. roll-off starts at a frequency of 62 kHz. 


. Printed-circuit boards 


For both the f.d.m. and t.d.m. stereo decoder circuits a printed-circuit board layout is given as an 
example (Figs 8 and 11). Also for an active filter, which is mainly used with a t.d.m. decoder, a 
printed-circuit board layout is given in Fig. 4. 


. Notch filter 


If attention has to be paid for suppression of the 57 kHz signal (T.W.S. = Traffic Warning System) 
and the 19 kHz signal, an input filter can be used as given in Fig. 6. 


_At supply voltages of 8 to 11 V, resistors of 5,6 k{2 have to be connected from ground to pins 
2 and 3. 


** Maximum voltage for safe operation: V14.16 < 4 V. 
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Frequency multiplex PLL stereo decoder 


APPLICATION INFORMATION 
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Fig. 3 Active filter circuit diagram. 
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MUX ground ground +15V MUX 
output input 
Fig. 4 Printed-circuit board component Fig. 5 Printed-circuit board showing track side. 


side, showing component layout. 


23 mH (3) 


10 kQ2 
15kQ 

of Fig. as 2011 3 

omitted D7, TDA1005A r, 7278940 


(1) Transistor to achieve low impedance driving of notch filter. 

(2) 33 nF will give common mode suppression of 19 kHz. 

(3) Coil: TOKO 10 PA, 700 turns, 60,07 mm Cu; case type: PO6-0114; drumcore: ANO1-0021; base 
5 pins type: 07-0084-02; core type CANO2-0029. 


Fig. 6 Example of using a 19 kHz tuned notch filter; for other input structures see Figs 13 to 21. 
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Notes 
1. For other input structures see Figs 13 to 21; shown here is with RC-filter (Fig. 15). 

2. The micropoco capacitor has a temperature coefficient of 125.10°° + 60.10°° K"’. 

3. In simplified circuits a fixed resistor (e.g. 620 k&2) can be used for a guaranteed switching level of < 16 mV. 
4, Either the LED circuit or an external stereo indicator can be used. 


Fig. 7 Basic application circuit of a frequency-division multiplex (f.d.m.) stereo decoder. 
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(+15 V). 

. Left output. 

. Ground. 


. Right output. 

. Mono/stereo switch. 

. MUX input. 

. External stereo 
indicator. 
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Fig. 8 Printed-circuit board component side of an f.d.m. decoder, showing component layout. For 
circuit diagram see Fig. 7. 
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Fig. 9 Printed-circuit board showing track side. 
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Notes 

1. For other input structures see Figs 13 to 21; shown here is with RC-filter (Fig. 15). 

2. The micropoco capacitor has a temperature coefficient of 125.10°° + 60.10°° 9C"'. 

3. In simplified circuits a fixed resistor (e.g. 620 k&2) can be used for a guaranteed switching level of < 16 mV. 
4. Either the LED circuit or an external stereo indicator can be used. 


Fig. 10 Basic application circuit of a time-division multiplex (t.d.m.) stereo decoder. 
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Frequency multiplex PLL stereo decoder 
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Fig. 11 Printed-circuit board component side of a t.d.m. decoder, showing component layout. For 
circuit diagram see Fig. 10. 


Fig. 12 Printed-circuit board showing track side. 


February 1980 363 


TDA1005A 
TDA1005AT 


INPUT STRUCTURES (see also Figs 7 and 10) 
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Fig. 15 With RC-filter for achieving 


Fig. 13 Without filtering. 
i.f. roll-off (typ. 62 kHz). 
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Fig. 16 Printed-circuit board component 


Fig. 14 Printed-circuit board component 
side, showing component layout of Fig. 15. 


side, showing component layout of Fig. 13. 
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Fig. 17 With 19 kHz notch filter. Fig. 18 Printed-circuit board component 
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Frequency multiplex PLL stereo decoder 
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Fig. 19 With buffer stage (to achieve low 
impedance driving of notch filter; see Fig. 6) 
and 19 kHz notch filter. 
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Fig. 20 Printed-circuit board component 
side, showing component layout of Fig. 19. 
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Fig. 21 With RC-filter, buffer stage and 
19 kHz notch filter. 


Fig. 22 Printed-circuit board component 
side, showing component layout of Fig. 21. 
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time-division multiplex system; adjusted at 1 kHz (R4 in Fig. 10) 
——-— frequency-division multiplex system; adjusted at 1 and 5 kHz (R4 and R10 in Fig. 7) 


1 V. 


Conditions: Vg.16 = 15 V; Vi(p-p) 


Note: RC-filter for simulating the i.f. roll-off (typ. 62 kHz). 


Fig. 23 Channel separation as a function of frequency. . 


February 1980 


- 
6 
wo) WO 
OO 
O92 
<< 
OO 
—— 


366 


TDA1005A 
TDA1005AT 


ds 
® 
T 
Oo 
(+) 
@® 
TS 
Oo 
@ 
See 
® 
~ 
(77) 
—_l 
a | 
o. 
x 
aA 
pe 
= 
& 
> 
(S) 
Cc 
feb) 
=) 
oy 
@ 
hn 
LL 


7276455.1 


4 
pénnnan 


= pe 


petal ON Te shade ede 
Shave tikes Ase 
hath ech ABS EAe eee 
nen eee Ae eae see 
SSRSRESEhSGESSREEEEn 


50 


ARR BRE aH 


Re 49 (kQ2) (15 


1 


0,5 


Fig. 24 Channel separation at f = 1 kHz as a function of resistance between pins 5 and 10 for a t.d.m. 


system. For test circuit see Fig. 23. 
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Fig. 25 Distortion as a function of audio frequency; R = 1; L 
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Fig. 27 Typical values of the capture range of the oscillator as a function of the pilot threshold voltage 
at MUX-input. 

Vg-16 = 15 V; Afyco = fyco—76 kHz where: fyco = modulated, free-running oscillator frequency; 
Afyco = maximum fyco deviation which will be captured if pilot signal (pin 11) is switched-on. 
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Fig. 28 Pilot input voltage switching level (stereo ‘on’) as a function of resistance between pins 8 and 13. 
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Fig. 29 Channel separation as a function of Vg_76 at 1 kHz (smooth take-over). 
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TDA1010A 


AE IIE OE | eR RAO 


6 W AUDIO POWER AMPLIFIER IN CAR APPLICATIONS 
10 W AUDIO POWER AMPLIFIER IN MAINS-FED APPLICATIONS 


The TDA1010A is a monolithic integrated class-B audio amplifier circuit in a 9-lead single in-line (SIL) 
plastic package. The device is primarily developed as a 6 W car radio amplifier for use with 4 &2 and 
2 §2 load impedances. The wide supply voltage range and the flexibility of the IC make it an attractive 
proposition for record players and tape recorders with output powers up to 10 W. 

Special features are: 

® single in-line (SIL) construction for easy mounting 

® separated preamplifier and power amplifier 

® high output power 

@ low-cost external components 

®@ good ripple rejection 

® thermal protection 


QUICK REFERENCE DATA 


—————. OT A er A A th erence oe con eps eepraranee eee nee een opener ay at a ee | He ee anne nA Re NR 


Supply voltage range Vp 6 to 24 V 
Repetitive peak output current loRM max. 3 A 
Output power at pin 2; dio = 10% 

Vp=14,4V; Rp, =22 Po typ. 6,4 W 

Vp=14,4V;R, =42 Po typ. 6,2 W 

Vp=14,4V;R, =82 Po typ. 3,4 W 

Vp = 14,4 V; Ry = 2 Q; with additional 

bootstrap resistor of 220 Q2 between pins 3 and 4 Po typ. 9 W 

Total harmonic distortion at P7 = 1W; Ry =4Q dtot typ. 0,2 % 
Input impedance 

preamplifier (pin 8) | Z; | typ. 30° ko 

power amplifier (pin 6) | 2; | typ. 20 kQ 
Total quiescent current at Vp = 14,4 V ltot typ. 31 mA 
Sensitivity for Pp = 5,8 W; Ry =4Q Vj typ. 10 mV 
Operating ambient temperature | Tamb —25 to +150 °C 
Storage temperature T stg —55 to+ 150 °C 


PACKAGE OUTLINE 
9-lead SIL; plastic (SOT-110B). 
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6 W audio power amplifier in car applications TDA1010A 
10 W audio power amplifier in mains-fed applications 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage Vp max. 24 V 
Peak output current lom max. 5 A 
Repetitive peak output current lORM max. 3 A 
Total power dissipation see derating curve Fig. 2 
Storage temperature T stg 55: to 150.9C 
Operating ambient temperature Tamb —25 to+ 150 °C 


A.C. short-circuit duration of load 
during sine-wave drive; 
without heatsink at Vp = 14,4 V tse max. 100 hours 


7Z276419.3 


Fig. 2 Power derating curve. 


HEATSINK DESIGN 

Assume Vp = 14,4 V; RL = 2 (2; Tamb = 60 OC maximum; thermal shut-down starts at Tj = 150 OC. 
The maximum sine-wave dissipation in a 2 Q load is about 5,2 W. The maximum dissipation for music 
drive will be about 75% of the worst-case sine-wave dissipation, so this will be 3,9 W. Consequently, the 


total resistance from junction to ambient 
150 — 60 
Rthj-a = Rthj-tab + Rth tab-h + Rthh-a=—gg— = 23 KW. 


Since Rth j-tab = 10 K/W and Rth tab-h = 1 K/W, 


Rth ha = 23 — (10+ 1) = 12 K/W. 
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TDA1010A 


D.C. CHARACTERISTICS 


Supply voltage range Vp 6 to 24 V 
Repetitive peak output current lORM = 3 A 
Total quiescent current at Vp = 14,4 V | tot typ. 31 mA 


A.C. CHARACTERISTICS 
Tamb = 25 °C; Vp = 14,4 V; Ry =4 Q; f = 1 kHz unless otherwise specified; see also Fig. 3. 


A.F. output power (see Fig. 4) at dioy = 10%; 
measured at pin 2; with bootstrap 


Vp = 14,4 V; Ry =2 2 (note 1) Po typ. 64 W 
: _ _ {> 59 W 
Vp = 14,4 V; Ry = 4 Q (note 1 and 2) Po ap 6.2 W 
Vp= 14,4 V; Ry =8 & (note 1) Po typ. 3,4 W 
Vp = 14,4 V; Ry = 4 &; without bootstrap 0 typ. 5,7 W 
Vp= 14,4 V; Ry = 2 Q; with additional bootstrap 
resistor of 220 {2 between pins 3 and 4 Po typ. 9 W 
Voltage gain 
preamplifier (note 3) Gy aie és a in 
B 
power amplifier Gy2 cee ro a 
: 4 dB 
total amplifier Gy tot Le ue ir 
Total harmonic distortion at Pp = 1 W dtot typ. 0,2 % 
Efficiency at Pp =6 W n typ. 75 % 
Frequency response (—3 dB) B 80 Hz to 15 kHz 
Input impedance 
preamplifier (note 4) | Zi | aor a i os 
20 kQ 
power amplifier (note 5) | Z; | ai to 26 kQ 
20 kQ 
Output impedance of preamplifier; pin 7 (note 5) | Zo| cee to 26 kQ 
Output voltage preamplifier (r.m.s. value) 
diot < 1% (pin 7) (note 3) Vo(rms) > 0,7 V 
Noise output voltage (r.m.s. value; note 6) 
Rs =O Vnirms) typ. 0,3 mV 
_ typ. 0,7 mV 
Rs = 8,2 kQ Vn(rms) < 1,4 mV 
Ripple rejection at f = 1 kHz to 10 kHz (note 7) RR > 42 dB 
at f = 100 Hz; C2 = 1 pF RR > 37 dB 
Sensitivity for Po = 5,8 W Vj typ. 10 mV 
Bootstrap current at onset of clipping; pin 4 (r.m.s. value) l4(rms) typ. 30 mA 
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6 W audio power amplifier in car applications TDA1010A 
10 W audio power amplifier in mains-fed applications 


Notes 

1. Measured with an ideal coupling capacitor to the speaker load. 
. Up to Pp S3 W: dtoy S 1%. 

. Measured with a load impedance of 20 kQQ. 


. Independent of load impedance of preamplifier. 


oF W NO 


. Output impedance of preamplifier (| Zo| ) is correlated (within 10%) with the input impedance 
(|Z; ) of the power amplifier. 


6. Unweighted r.m.s. noise voltage measured at a bandwidth of 60 Hz to 15 kHz (12 dB/octave). 


7. Ripple rejection measured with a source impedance between 0 and 2 kQ (maximum ripple amplitude: 
2V). 


8. The tab must be electrically floating or connected to the substrate (pin 9). 


ripple 
voltage 
meter 
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+ 


1 


reer 
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Fig. 3 Test circuit. 
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Fig. 4 Output power of the circuit of Fig. 3 as a function of the supply voltage with the load impedance 
as a parameter; typical values. Solid lines indicate the power across the load, dashed lines that available 


2 21) has been measured with an additional 220 2 bootstrap resistor 


at pin 2 of the TDA1010. Ry, 


= 25 9. 


between pins 3 and 4. Measurements were made at f = 1 KHZ, dtoz = 10%, Tamh 


Fig. 5 See next page. 
Total harmonic distortion in the circuit of Fig. 3 as a function of the output power with the load 


impedance as a parameter; typical values. Solid lin 


es indicate the power across the load, dashed lines 
(1) has been measured with an additional 220 Q 


bootstrap resistor between pins 3 and 4. Measurements were made at f = 1 kHz, Vp = 14,4 V. 


2 22 


that available at pin 2 of the TDA1010. Ry 
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6 W audio power amplifier in car applications TDA1IO10A 
10 W audio power amplifier in mains-fed applications 
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Fig. 6 Frequency characteristics of the circuit of Fig. 3 for three values of load impedance; typical 
values. Py relative toO dB = 1 W; Vp = 14,4 V. 
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Fig. 7 Total power dissipation (solid lines) and the efficiency (dashed lines) of the circuit of Fig. 3 as 
November 1982 


a function of the output power with the load impedance as a parameter (for Ry 
bootstrap resistor of 220 Q has been used); typical values. Vp = 14,4 V; f = 1 kHz. 
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6 W audio power amplifier in car applications 
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Fig. 8 Thermal resistance from heatsink to ambient of a 1 


function of the single-sided area of the heatsink with the total power dissipation as a parameter. 
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APPLICATION INFORMATION 


volume 


Fig. 9 Complete mono audio amplifier of a car radio. 
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6 W audio power amplifier in car applications TDA1010A 
10 W audio power amplifier in mains-fed applications 


TDA1010A 
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Fig. 10 Track side of printed-circuit board used for the 
circuit of Fig. 9; p.c. board dimensions 92 mm x 52 mm. 
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Fig. 11 Component side of printed-circuit board 
showing component layout used for the circuit of Fig. 9. 
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Fig. 12 Complete stereo car radio amplifier. 
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Fig. 13 Track side of printed-circuit board Fig. 14 Component side of printed-circuit board 
used for the circuit of Fig. 12; p.c. board showing component layout used for the circuit of Fig. 12. 
dimensions 83 mm x 65 mm. Balance control is not on the p.c. board. 
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Fig. 15 Channel separation of the circuit of Fig. 12 as a function of the frequency. 
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Fig. 16 Power supply of circuit of Fig. 17. 
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Fig. 17 Complete mains-fed ceramic stereo pick-up amplifier; for power supply see Fig. 16. 
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Fig. 18 Track side of printed-circuit board used for the circuit RODEO? 
of Fig. 17 (Fig. 16 partly); p.c. board dimensions 169 mm x 118 mm. 
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6 W audio power ampiifier in car eppicationns TDA1010A 
10 W audio power amplifier in mainsvcd applications 
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Fig. 20 Channel separation of the circuit of Fig. 17 as a function of frequency. 
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TDA1011 


2 TO 6 W AUDIO POWER AMPLIFIER 


The TDA1011 is a monolithic integrated audio amplifier circuit in a 9-lead single in-line (SIL) plastic 
package. The device is especially designed for portable radio and recorder applications and delivers up 

to 4 W in a 4Q load impedance. The device can deliver up to 6 W into 4 Q at 16 V loaded supply in 
mains-fed applications. The maximum permissible supply voltage of 24 V makes this circuit very suitable 
for d.c. and a.c. apparatus, while the very low applicable supply voltage of 3,6 V permits 6 V applications. 
Special features are: 

@ single in-line (SIL) construction for easy mounting 

® separated preamplifier and power amplifier 

® high output power 

® thermal protection 

® high input impedance 

@ low current drain 

@ limited noise behaviour at radio frequencies 


QUICK REFERENCE DATA 


Supply voltage range Vp 3,6 to 20 V 
Peak output current lom max. 3 A 
Output power at dio; = 10% 

Vp=16V;R, =42 a typ. 6,5 W 

Vp=12V; Ry, =4Q Po typ. 4,2 W 

Vp= 9V;R, =4Q Po typ. 2,3 W 

Vp= 6V;R,_ =4Q0 Po typ. 1,0 W 
Total harmonic distortion at Pp =1W; Ry =4Q dtot typ. 0,2 % 
Input impedance 

preamplifier (pin 8) | Z;| > 100 kQ 

power amplifier (pin 6) | Z;| typ. 20 kQ 
Total quiescent current ltot typ. 14 mA 
Operating ambient temperature Tamb —25to +150 °C 
Storage temperature T stg —55 to+ 150 °C 


PACKAGE OUTLINE 
9-lead SIL; plastic (SOT-110B). 
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Fig. 1 Circuit diagram. 


2 to 6 W audio power amplifier TDA1011 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage Vp max. 24 V 
Peak output current lOomM max. 3A 
Total power dissipation see derating curve Fig. 2 
Storage temperature T stg —55 to+ 150 OC 
Operating ambient temperature Tamb —25 to + 150 °C 
A.C. short-circuit duration of load 
during sine-wave drive; Vp = 12 V toc max. 100 hours 
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Fig. 2 Power derating curve. 


HEATSINK DESIGN 

Assume Vp = 12 V; Ry = 4 22; Tamb = 60 OC maximum; Po = 3,8 W. 

The maximum sine-wave dissipation is 1,8 W. 

The derating of 10 K/W of the package requires the following external heatsink (for sine-wave drive): 
150 — 60 

Rthj-a = Rthj-tab + Rthtab-h + Rthha =——7_g— =50 KW. 


Since Rth j-tab = 10 K/W and R¢h tab-h = 1 K/W, Rin h-g = DO— (10+ 1) = 39 K/W. 
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TDA1011 


D.C. CHARACTERISTICS 


Supply voltage range Vp 3,6 to 20 V 

Repetitive peak output current lonm < 2A 
= typ. 14 mA 

Total quiescent current at Vp = 12 V ltot c 22 mA 


A.C. CHARACTERISTICS 
Tamb = 25 °C; Vp = 12 V; Ry = 4 2; f = 1 kHz unless otherwise specified; see also Fig. 3. 


A.F. output power at dio4 = 10% (note 1) 
with bootstrap: 


Vp=16V; Ry =42 Po typ. 6,5 W 
Vp=12V;R; =42 p > 3,6 W 
i : 0 typ. 4,2 W 
Vp= 9V;R_ =42 Po typ. 2,3 W 
Vp= 6V;R, =4Q Po typ. 1,0 W 
without bootstrap: 
Vp=12V;R, =42 PS typ. 3,0 W 
Voltage gain: 
preamplifier (note 2) Gy Base £6 ze a 
power amplifier G5 ee fo i 
total amplifier | Gy tot Boer i 7 i 
10} 
Total harmonic distortion at P, = 1,5 W Ctot pe A : 
Oo 
Frequency response; —3 dB (note 3) B 60 Hzto 15 kHz 
Input impedance: 
ee > 100 kQ 
lif te 4 
preamplifier (note 4) | Zj4 | typ. 200 kQ 
power amplifier | Z;9 | typ. 20 kQ 
Output impedance preamplifier | Zo1| typ. 1 kQ 
Output voltage preamplifier (r.m.s. value) 
dtot < 1% (note 2) Vo(rms) > 0,7 V 
Naise output voltage (r.m.s. value; note 5) 
Rs = 022 Va(rms) typ. 0,2 mV 
t 0,6 mV 
Rg = 10 kQ Vatrms) 44 mV 
Noise output voltage at f = 500 kHz (r.m.s. value) 
B=5 kHz; Rs =022 Vi(rms) tYP- 8 wv 
Ripple rejection (note 6) 
f=1to 10 kHz RR typ. 42 dB 
f = 100 Hz; C2 = 1 uF RR > 35 dB 
Bootstrap current at onset of clipping; pin 4 (r.m.s. value) l4(rms) _ typ. 35 mA 
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2 to 6 W audio power amplifier TDA1011 


Notes 


1. Measured with an ideal coupling capacitor to the speaker load. 
2. Measured with a load resistor of 20 kQ. 


3. Measured at P, = 1 W; the frequency response is mainly determined by C1 and C3 for the low 
frequencies and by C4 for the high frequencies. 


4. Independent of load impedance of preamplifier. 
5. Unweighted r.m.s. noise voltage measured at a bandwidth of 60 Hz to 15 kHz (12 dB/octave). 


6. Ripple rejection measured with a source impedance between 0 and 2 kQ (maximum ripple 
amplitude : 2 V). 


7. The tab must be electrically floating or connected to the substrate (pin 9). 


4 “4 
C2 T C6 ripple voltage 
meter 
100 nF R1 300k 100 nF 


PREAMP. 
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Fig. 3 Test circuit. 
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TDA1011 


APPLICATION INFORMATION 
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Fig. 5 Total quiescent current as a function of supply voltage. 
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2 to 6 W audio power amplifier TDA1O1N 


TDA1011 


7279431 


Fig. 6 Track side of printed-circuit board used for the circuit of Fig. 4; 
p.c. board dimensions 62 mm x 48 mm. 


| output 


7279432.1 


Fig. 7 Component side of printed-circuit board showing component layout used for the circuit of Fig. 4. 
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Fig. 8 Total harmonic distortion as a function of output power across a —— with bootstrap; 
— — — without bootstrap; f = 1 kHz; typical values. The available output power is 5% higher when 


measured at pin 2 (due to series resistance of C10). 
values. The available output power is 5% higher when measured at pin 2 (due to series resistance of C10). 


Fig. 9 Output power across R;_ as a function of supply voltage with ree dtot 


5 
< 
OQ 
-— 


~ 
BS 
> een 


398 


= 
2 
pa 
oO 
= 
© 
= 
® 
S 
e) 
eo. 
2 
Tw 
— 
4°] 
= 
i<e) 
©) 
~ 
N 


lO a 
SP -annAGRARRAal 


a ae es a a 
PRBASeeRSE Ss 


~ 


HELE BREE EEE 
RPE SEER. EEE DDR ee 


399 


=4Q, 
105 
4Q. 


oO 
ioe) 
oO 
[oe] 
~ 
N 
~ 


January 1979 


f (Hz) 
12V; Ri 


o4 


1 


0 


1 


0 


1 


Fig. 10 Voltage gain as a function of frequency; Py relative to0 dB=1W; Vp=12V;R_,_ 
Fig. 11 Total harmonic distortion as a function of frequency; Pg = 1 W; Vp 
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Fig. 12 Ripple rejection as a function of R2 (see Fig. 4); Rs 
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Fig. 13 Noise output voltage as a function of R2 (see Fig. 4); measured according to A-curve; 


C5 is adapted for obtaining a constant bandwidth. 
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Fig. 15 Voltage gain as a function of R2 (see Fig. 4). 
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TDA1012 


RECORDING / PLAY-BACK AND 2 W AUDIO POWER AMPLIFIER 


The TDA1012 is a monolithic integrated audio power amplifier, preamplifier and A.L.C. circuit 
designed for applications in radio-recorders and recorders. The wide supply voltage range makes 
this circuit very suitable for d.c. and a.c. apparatus. The circuit is thermal protected and contains 
the following functions: 


@ Power amplifier 

@ Preamplifier ; 

@ Automatic Level Control (A.L.C.) circuit 
@ Voltage stabilizer 


QUICK REFERENCE DATA 

Supply voltage range Vp 3,6 to 18 V 
Total quiescent current at V, =9 V ltot typ. 14 mA 
Power amplifier 

Output power at dio+ = 10 % 


Vp=9V;RL=4Q Po typ. 2 W 
Closed loop voltage gain Ge typ. 36 dB 
Preamplifier 
Open loop voltage gain Go > 66 dB 
Minimum closed loop voltage gain Ge min 31 dB 
Output voltage at dro = 1 % Vo > 2V 
Automatic Level Control (A.L.C.) 

Gain variation for AV; = 40 dB AGy typ. 2 dB 
Stabilized supply voltage 
Output voltage V11-15. typ. 42V 


PACKAGE OUTLINE 


16-lead DIL; plastic with internal heat spreader (SOT-38WE-2). 
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Fig. 1 Block diagram/test circuit. 
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Recording/play-back and 2 W audio power amplifier | TDA1012 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134} 
Supply voltage (pin 4) Vp=Va-4 max, WV 
Non-repetitive peak output current (pin 2) losm max. 2A 
Storage temperature T stg —55 to +150 °C 
Crystal temperature Te max. 150°2C 
Tota power dissipation see derating curve Fig. 2 
A.C. short-circuit duration of load 

during sine-wave drive; Vp = 12 V tse max. 100 hours 

7284 247.1 


Fig. 2 Power derating curve. 


THERMAL RESISTANCE 
Frora junction to ambient Rthj-a = B55 K/W 
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TDA1012 


CHARACTERISTICS 
Vp=9V;R, =4 0; f= 1 kHz; Tamp = 25 OC; measured in test circuit of Fig. 1; 
unless otherwise specified. 


Power amplifier 

Output power at doz = 10 % 

Closed loop voltage gain 

Total harmonic distortion at Po = 1W 
Input impedance 

Ripple rejection at f = 100 Hz 


Noise output voltage (r.m.s. value) 
Rs = 0 22; B = 60 Hz to 15 kHz 


Preamplifier 
Open loop voltage gain 
Closed loop voltage gain 


Minimum closed loop voltage gain 
(when changing Re) 


Output voltage at diz = 1% 
Output voltage with A.L.C. 


V;=4,8 mV 

Total harmonic distortion with A.L.C. 
V; = 4,8 mV 
Vj = 480 mV 


Signal-to-noise ratio 

related to Vj = 1,2 mV; Rg= O 82; B = 60 Hz to 15 kHz 
Input impedance 
Ripple rejection at f = 100 Hz 
Output impedance 
Automatic Level Control (A.L.C.) 
Gain variation for AV; = 40 dB 
Limiting time at AV; = 40 dB 
Level setting time at AV; = 40 dB 
Recovery time at AV; = 40 dB 
Voltage stabilizer 
Output voltage 
Load current 


Ripple rejection at f = 100 Hz 
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TDA1013A 


4 W AUDIO POWER AMPLIFIER WITH D.C. VOLUME CONTROL 


The TDA1013A is a monolithic integrated audio amplifier circuit with d.c. volume control in a 9-lead 
single in-line (SIL) plastic package. The wide supply voltage range makes this circuit very suitable for 
applications in mains-fed apparatus such as television receivers and record players. 


The d.c. volume control stage has a logarithmic control characteristic with a range of more than 80 dB; 
control can be obtained by means of a variable d.c. voltage between 3,5 and 8 V. 


The audio amplifier has a well defined open loop gain and a fixed integrated closed loop gain. This 
offers an optimum in number of external components, performance and stability. 


The SIL package (SOT-110B) offers a simple and low-cost heatsink connection. 
QUICK REFERENCE DATA 


Supply voltage range Vp 15 to 35 V 
Repetitive peak output current lORM max. 1,5 A 


Total sensitivity (d.c. control at max. gain) 
for Pp = 2,5 W Vj typ. 55 mV 


Audio amplifier 
Output power at dtoz = 10% 


Vp=18V;R_ =82 Po typ. 45 W 
Total harmonic distortion at Pg = 2,5 W; Ry =8 Q dtot typ. 0,5 % 
Sensitivity for Po = 2,5 W Vj typ. 125 mV 


D.C. volume control unit 


Gain control range @ > 80 dB 
Signal handling at dig¢ << 1% 

(d.c. contro! at O dB) Vj > 1,2 V 
Sensitivity for Vo = 125 mV at max. voltage gain Vj typ. 55 mV 
Input impedance (pin 8) |Z; | typ. 250 kQ 


PACKAGE OUTLINE 
9-lead SIL; plastic (SOT-110B). 
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TDA1013A 


7Z86574.3 


(1) Belongs to power supply. 


Fig. 1 Basic application diagram also used as test circuit with R1 =5,1 kQ and C1 = 22 nF. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage Vp max. 35 V 
Non-repetitive peak output current losm max. 3 A 
Repetitive peak output current lORM max. 1,5 A 
Storage temperature Tstg —55 to+ 150 °C 
Crystal temperature | Tj —25 to +150 °C 
Total power dissipation see derating curve Fig. 2 


HEATSINK DESIGN 


Assume Vp = 18 V; Riu =8 2; Tamb = 60 OC (max.); Tj = 150 °C (max); for a 4 W application into an 
8 Q load, the maximum dissipation is about 2,5 W. 
The thermal resistance from junction to ambient can be expressed as: 


Tj —-T 150 — 60 
_ _ ‘ymax ~ ‘amb max _ 2 
Rth j-a = Rth j-tab + Rth tab-h + Rth h-a = ——3>—= — 3 * 36 KW. 


Since Rth j-tab = 9 K/W and Rth tab-h = 1 KM, Rth h-a = 36 — (9 + 1) = 26 KM. 
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4 W audio power amplifier with d.c. volume control TDA1013A 
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Fig. 2 Power derating curve. 
infinite heatsink; 
— —— without heatsink. 


CHARACTERISTICS 
Vp=18V; Ri =8 Q; f= 1 kHz; Tampb = 25 OC; unless otherwise specified 


typ. 18 V 
Supply voltage Vp " 1510 35 V 
Total quiescent current ltot typ. 35 mA 
Noise output voltage (see also note) Vn < 1,4 mV 
Li oe control at maximum gain) 7 38 to 69 mV 
a typ. 55 mV 
Frequency response (—3 dB) f 35 Hz to 20 kHz 
Audio amplifier 
Repetitive peak output current lonm < 1,5 A 
> 4W 
a 0, 
Output power at dyo4 = 10% Po typ. 45 W 
arr : 2 typ 0,5 % 
Total harmonic distortion at Py = 2,5 W diot oc 1% 
Voltage gain Gy typ. 30 dB 
Sensitivity for Pp = 2,5 W Vj typ. 125 mV 
. : > 100 kQ 
Input impedance (pin 5) IZ) typ 550 kQ 
Note 


Measured in a bandwidth according to IEC 179-curve ‘A’; Rs = 5 kl and d.c. control at minimum gain. 
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TDA1013A 


CHARACTERISTICS (continued) 


D.C. volume control unit 


Gain control range (see also Fig. 3) | @ > 80 dB 
Signal handling at digz < 1% 
(d.c. control at 0 dB) Vj > 1,2 V 
Sensitivity for Vo = 125 mV at max. voltage gain Vj typ. 55 mV 
> 100 kQ 
Input impedance (pin 8) |Z; | aan 250 kQ 
: 100 to 400 2 
Output impedance (pin 6) IZo| typ. 500 Q 
‘ 7286572.2 
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Fig. 3 Typical values gain control; Vj; at pin 7. 
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TDA1015 


1TO 4 W AUDIO POWER AMPLIFIER 


The TDA1015 is a monolithic integrated audio amplifier circuit in a 9-lead single in-line (SIL) plastic 
package. The device is especially designed for portable radio and recorder applications and delivers up 
to 4 W in a4 & load impedance. The very low applicable supply voltage of 3,6 V permits 6 V applications. 
Special features are: 

@ single in-line (SIL) construction for easy mounting 

separated preamplifier and power amplifier 

high output power 

thermal protection 

high input impedance 

low current drain 

limited noise behaviour at radio frequencies 


QUICK REFERENCE DATA 


Supply voltage range Vp 3,6to 18 V 
Peak output current lOM max. 2,0 A 
Output power at dio = 10% 

Vp=12V; Ry =42 Po typ. 4,2 W 

Vp= 9V;R, =4Q Po typ. 2,3 W 

Vp= 6V;R, =4Q2 Py typ. 1,0 W 
Total harmonic distortion at Pp = 1W; Ry =42 dtot typ. 0,3 % 
Input impedance | 

preamplifier (pin 8) [Z;| > 100 kQ 

power amplifier (pin 6) | Z;| typ. 20 kQ 
Total quiescent current tot typ. 14 mA 
Operating ambient temperature Tamb —25 to+ 150 °C 
Storage temperature T stg —55 to+ 150 °C 


PACKAGE OUTLINE 
9-lead SIL; plastic (SOT-110B). 
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Fig. 1 Circuit diagram. 
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1 to 4 W audio power amplifier TDA1015 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage Vp max. 18 V 
Peak output current lom max. 2,5 A 
Total power dissipation see derating curve Fig. 2 
Storage temperature Tstg —55 to+ 150 °C 
Operating ambient temperature Tamb —25 to + 150 OC 


A.C. short-circuit duration of load 
during sine-wave drive; Vp = 12 V tsc max. 100 hours 


Fie ee 
Ree aes 


' 


Fig. 2 Power derating curve.. 


HEATSINK DESIGN 
Assume Vp = 12 V; Ry = 4 Q; Tamb = 45 OC maximum. 
The maximum sine-wave dissipation is 1,8 W. 


: 150 —45 _ 
Rthj-a= Rthj-tab + Rthtab-h + Rthha= 73 = 58 KW. 


Where R¢h j-a of the package is 45 K/W, so no external heatsink is required. | 
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TDA1015 


D.C. CHARACTERISTICS 


Supply voltage range Vp 3,6 to 18 V 

Repetitive peak output current loRM < 2A 
_ typ. 14 mA 

Total quiescent current at Vp = 12 V tot c De wan 


A.C. CHARACTERISTICS 
Tamb = 25 °C; Vp = 12 V; Ry = 4 Q; f = 1 kHz unless otherwise specified; see also Fig. 3. 


A.F. output power at dio = 10% (note 1) 
with bootstrap: 


Vp=12V; RR, =4Q Po typ. 4,2 W 

Vp= 9V;R, =4Q2 Po typ. 2,3 W 

Vp= 6V;R, =42 Po typ. 1,0 W 

without bootstrap: 

Vp=12V;R, =4Q2 | Po typ. 3,0 W 
Voltage gain: 

preamplifier (note 2) | Gy1 typ. 23 dB 

power amplifier Gy2 typ. 29 dB 

- typ. 52 dB 
total amplifier Gy tot 49 to 55 dB 
ee i _ typ. 0,3 % 

Total harmonic distortion at P, = 1,5 W dtot a 10 % 
Frequency response; —3 dB (note 3) B 60 Hzto 15 kHz 
Input ee ea >. > 100 kQ 

preamplifier (note | Zi4 | typ. 200 kQ 

power amplifier | Zj2 | typ. 20 kQ 
Output impedance preamplifier | Zo1| | typ. 1 kQ 
Output voltage preamplifier (r.m.s. value) 

dtot < 1% (note 2) Vo(rms) typ. 0,8 V 
Noise output voltage (r.m.s. value; note 5) 

Rg =02 Vn(rms) typ. 0,2 mV 

Rs = 10 kQ2 Vairms) typ. 0,5 mV 
Noise output voltage at f = 500 kHz (r.m.s. value) | 

B=5kHz; Rg =0 22 Vi(rms) tYP- 8 uV 
Ripple rejection (note 6) 

f= 100 Hz 7 RR typ. 38 dB 
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1 to 4 W audio power amplifier TDA1015 


Notes 


1. Measured with an ideal coupling capacitor to the speaker load. 
2. Measured with a load resistor of 20 kQ2. 


3. Measured at P, = 1 W; the frequency response is mainly determined by C1 and C3 for the low 
frequencies and by C4 for the high frequencies. 


4. Independent of load impedance of preamplifier. 
5. Unweighted r.m.s. noise voltage measured at a bandwidth of 60 Hz to 15 kHz (12 dB/octave). 


6. Ripple rejection measured with a source impedance between O and 2 k&2 (maximum ripple 
amplitude : 2 V). 


7. The tab must be electrically floating or connected to the substrate (pin 9). 
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Fig. 3 Test circuit. 
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TDA1015 


APPLICATION INFORMATION 
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Fig. 5 Total quiescent current as a function of supply voltage. 
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bar 
— — — without bootstrap; f = 1 kHz; typical values. The available output power is 5% higher when 


measured at pin 2 (due to series resistance of C10). 
values. The available output power is 5% higher when measured at pin 2 (due to series resistance of C10). 


Fig. 7 Output power across R,_ as a function of supply voltage with bootstrap; dyo¢ = 10%; typical 


Fig. 6 Total harmonic distortion as a function of output power across R; ; ——— with bootstrap; 
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TDA1015 
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Fig. 10 Ripple rejection as a function of R2 (see Fig. 4); Rs 
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Fig. 11 Noise output voltage as a function of R2 (see Fig. 4); measured according to A-curve; capacitor 


C5 is adapted for obtaining a constant bandwidth. 
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Fig. 12 Noise output voltage as a function of frequency; curve a: total amplifier; curve b: power 


amplifier; B 


QO; typical values. 
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Fig. 13 Voltage gain as a function of R2 (see Fig. 4). 
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TDA1015T 
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0,5 W AUDIO POWER AMPLIFIER 


GENERAL DESCRIPTION 


The TOATOI5T is a low-cost audio amplifier which can deliver up to 0,5 W output power into a 16 QQ 
load impedunce at a supply voltage of 9 V. The amplifier is specially designed for portable applications 
such as radios and recorders. The IC has a very low supply voltage requirement (3,6 V min.). 


Features 


® Higa input impecarice 

® Separated preamplifier and power amplifier 
® Limited noise behaviour at radio frequencies 
® Short-crcuit protected 

@ 


Vinieture encapsulation 


QUICK REFERENCE DATA 


ab deadly does ae aria cates enaes et acto te 


Supply voltage rariges Vp 3,6to 12 V 
Peak output current lOM max. 1A 
Output power Po typ. 0,5 W 
Voltage gain power amplifier Gy1 typ. 29 dB 
Voltage gain preamplifier Gy2 typ. 23 dB 
Total quiescent current ltot max. 22 mA 
Operating ambient temperature range Tamb —25 to +150 9C 
Storage temperature range Tstg —55 to +150 OC 


PACKAGE OUTLINE 
G-lead mintpack: clastic (SO-8; SOT-SGA). 
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TDA1015T 


422. 


ELECTRONIC 
FILTER 


Fat) 


i f AMPLIFIER 


TDA1015T 


7Z287971.1 
Fig. 1 Block diagram. 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage Vp max. 12 Vv 
Peak output current lOM max. 1A 
Total power dissipation see derating curve Fig. 2 
Storage temperature range —55 to +150 OC 
A.C. short-circuit duration of load 
during sine-wave drive at Vp =9 V tsc max. 1 hour 
7287973 


Fig. 2 Power derating curve. 
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0,5 W audio power amplifier 


CHARACTERISTICS 


TDA1015T 


Tamb = 25 °C; Vp = 9 V; R,_ = 16 Q; f = 1 kHz; see Fig. 3; unless otherwise specified 


parameter 

Supply voltage 
Repetitive peak output current 
Tota! quiescent current 


A.F. output power at dtot = 10% 
(note 1) 
Vp=9V; RL = 16Q 
Vp=6V;RL= 8 

Voltage gain power amplifier 

Voltage gain preamplifier (note 2) 


Total voltage gain 
Frequency response at —3 dB (note 3) 


Input impedance power amplifier 
Input impedance preamplifier (note 4) 
Output impedance preamplifier 


Output voltage preamplifier (r.m.s. value) 
dtot < 1% (note 2) 


Noise output voltage (r.m.s. value) 


(note 5) 
Rs= 00 
Rs = 10kQ 


Noise output voltage (r.m.s. value) 
f = 500 kHz; B= 5 kHz; Rs =O 22 


Ripple rejection at f = 100 Hz; 
C2 = 1 uF (note 6) 


Notes to the characteristics 


Vo02(rms) 


Vn(rms) 
Vin(rms) 


Vin(rms) 


RR 


1. Output power is measured with an ideal coupling capacitor to the speaker load. 


2. Measured with a load resistance of 20 kQQ. 


LV 


dB 


3. The frequency response is mainly determined by the capacitors, C1, C3 (low frequency) and C4 


(high frequency). 


4. Independent of load impedance of preamplifier. 


5. Effective unweighted r.m.s. noise voltage measured in a bandwidth from 60 Hz to 15 kHz (slopes 


12 dB/octave). 


6. Ripple rejection measured with a source impedance between O and 2 k{2 (maximum ripple amplitude 
of 2V). 
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TDA1015T 


~ APPLICATION INFORMATION 


100nF 6,8nF 


7295550 


Fig. 3 Test circuit. 


Eo HH 


zi 
ni a AI 7A a 
HE | 


EG Ce re a 
a ee aa 


0 4 8 Vp (V) 12 2 


Fig. 4 Total quiescent current as a function Fig. 5 Output power as a function of supply 

of supply voltage. voltage; dtot = 10%; f = 1 kHz. 

| measured in Fig. 3 

———— measured with a 1,5 MQ) resistor 
connected between pins 7 and 2. 
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0,5 W audio power amplifier TDA1015T 


7297114 
12 
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Fig. 6 Total distortion as a function of output 
power; Vp =9 V; Ry = 16 Q; f = 1 kHz. 
measured in Fig. 3 


“O01 poor p(w) eects measured with a 1,5 MQ2 resistor 
: connected between pins 7 and 2. 
¥- dF; Vp 


6 
220 uF 
PREAMP i> R, 
7 


Fig. 7 Application circuit for power stage only and battery 
power supply; Gy1 = 29 dB; |Zj1| = 20 kQ. 


input 7Z97116.1 


‘7 0,1 uF 7Z297117.1 


Fig. 8 Application circuit for preamplifier and power amplifier 
stages and battery power supply; Gy tot = 52 dB; |Zj2| = 200 kQ. 
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TDA1016 


RECORDING/PLAYBACK AND 2 W AUDIO POWER AMPLIFIER 


GENERAL DESCRIPTION 


The TDA1016 is a monolithic integrated audio power amplifier, preamplifier and A.L.C. circuit designed 
for applications in radio-recorders and recorders. The wide supply voltage range makes this circuit very 
suitable for d.c. and a.c. apparatus. The circuit incorporates the following features: 


Features 


@ Power amplifier/monitor amplifier 
Preamplifier/record and playback amplifier 
Automatic Level Control (A.L.C.) circuit 

Voltage stabilizer 

Short-circuit (up to 12 V a.c.) and thermal protection. 


QUICK REFERENCE DATA 


Supply voltage range Vp 3,6 to 15 V 
Supply current; total quiescent at Vp = 6 V ltot typ. 10 mA 
Operating ambient temperature range Tamb ~-25 to 150 °C 


Power amplifier 
Output power at dio = 10% 


Vp=6V; RR, =4Q P65 typ. 1 W 
Vp=9V; RL =4Q Po typ. 2W 
Closed loop gain Ge typ. 36 dB 


Preamplifier 


Open loop gain Go min. 70 dB 
_ Minimum closed loop voltage gain Gemin min. 35 dB 
Output voltage at ditot = 1% Vo min. 1V 


Automatic Level Control (A.L.C.) 
Gain variation for AV; = 40 dB AG, typ. 2 dB 


Stabilized supply voltage 
Output voltage V5-16 typ. 2,6 V 


PACKAGE OUTLINE 
16-lead DIL; plastic, with internal heat spreader (SOT-38WE-2). 
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TDA1016 
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22K 82 } | fis09 oem 960 pr 


Rs MF 


= 220pF 


TDA1016 


ELECTRONIC| _ 


STABILIZER FILTER 


7Z80254.2 


Fig. 1 Block diagram with external components; also used as test cireuit. 
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Recording/playback and 2 W audio power amplifier TDA1016 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 3) Vp max. 18 V 
Repetitive peak output current lORM max. 1A 
Non-repetitive peak output current (pin 1) lOSM max. 2A 
Total power dissipation see derating curve Fig. 2 
A.C. short-circuit duration of load during 

sinewave drive; Vp = 12 V tsc¢ max. 100 hours 
Crystal temperature Te max. 150 °C 
Storage temperature range T stg —55 to+ 150 °C 
Operating ambient temperature range Tamb —25 to+ 150 °C 


THERMAL RESISTANCE 
The power derating curve (Fig. 2) is based on the following data 


From junction to ambient Rthj-a = 55 K/W 


7280256 


150 


Fig. 2 Power derating curve. 
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TDA1016 


CHARACTERISTICS 
Vp=6V; Ry =42; f= 1 kHz; Tamp = 25 OC; measured in test circuit Fig 


¥ 


** Ip (effective value) must not exceed 1 mA. 


parameter 


Supply (pin 3) 
Supply voltage 


Supply current; total quiescent 
at Vp=6 V 


Power amplifier 
Output power at dtot = 1 0%* 
Vp=6V 
Vp=9V 
Closed loop voltage gain 
Total harmonic distortion at Pg = 0,5 W 
Input impedance 
Ripple rejection at f = 100 Hz (Rs =0Q) 


Noise output voltage (r.m.s. value) 
Rs = 0 2; B = 60 Hz to 15 kHz 


Noise output voltage at 500 kHz 
Rg =02;B=5 kHz 


Preamplifier 
Open loop voltage gain at f = 10 kHz 
Closed loop voltage gain 


Minimum closed loop voltage gain 
(when changing R¢) 


Output voltage at dtot = 1% 


Output voltage with A.L.C. 
Vj = 2mvV 

Total harmonic distortion with A.L.C. 
Vj = 2mV 
Vj = 360 mV 


Signal-to-noise ratio related to Vj = 1,2 mV; 


Rs = 1 kQ2; B = 60 Hz to 15 kHz 
Input impedance 


Ripple rejection 
at f= 100 Hz; Rs =O 2 


Output impedance ** 


symbol 


min. 


3,6 


100 


. 1; unless otherwise specified 


10 


78 
52 


60 


54 


Measured with an ideal coupling capacitor connected to the speaker load. 
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max. unit 


TDA1016 


Recording/playback and 2 W audio power amplifier 


parameter min. typ. max. 
Automatic Level Control (A.L.C.) (see Fig. 3) ** | 
Gain variation for AV; = 45 dB AG, — 2 3 dB 
Limiting time* ty — = 50 ms 
ts = = 50 ms 


| Level setting time* 


Recovery time* 4 


Voltage stabilizer 
Output voltage 


Load current 


Ripple rejection at f = 100 Hz 


ee AV; =40dB 


time 


1dB 


time 
2 t 


Fig. 3 Typical A.L.C. curve with Rg = 10 kQ2. 


7Z80255.1_ 


* At AV; = 40 dB with respect to V; = 1,2 mV. 


** A.L.C. tracking in stereo anode pin 6 interconnected to an RC, time constant has a typical spread 
within 7 GB. 

& Without a shunt resistor across A.L.C. : 
With 1 MQ or 2,2 MQ across A.L.C. recovery time becomes 22 or 50 seconds. 
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TDA1020 


12 W CAR RADIO POWER AMPLIFIER 


The TDA1020 is a monolithic integrated 12 W audio amplifier in a 9-lead single in-line (SIL) plastic 
package. The device is primarily developed as a car radio amplifier. At a supply voltage of Vp = 14,4 V, 
an output power of 7 W can be delivered into a 4 Q load and 12 W into 2 2. 


To avoid interferences and car ignition signals coming from the supply lines into the IC, frequency 
limiting is used beyond the audio spectrum in the preamplifier and the power amplifier. 

The maximum supply voltage of 18 V makes the IC also suitable for mains-fed radio receivers, tape 
recorders or record players. However, if the supply voltage is increased above 18 V (< 45 V), the 
device will not be damaged (load dump protected). Also a short-circuiting of the output to ground 
(a.c.) will not destroy the device. Thermal protection is built-in. As a special feature, the circuit has a 
low stand-by current possibility. 


The TDA1020 is pin-to-pin compatible with the TDA1010. 


QUICK REFERENCE DATA 


Supply voltage range Vp 6to 18 V 
Repetitive peak output current lOoRM < 4A 
Output power at dio = 10% (with bootstrap) 

Vp=14,4V;R, =22 P 4 rahe 

eae a O typ 12 W 

Vp=14,4V;R, =4Q Po typ. 7 WW 

Vp = 14,4V; Ry, =82 Po typ. 3,5 W 
Output power at diop¢ = 10% (without bootstrap) 

Vp=14,4V;R,_ =42 Po > 45 W 
Input impedance 

preamplifier (pin 8) |Z; | typ. 40 kQ 

power amplifier (pin 6) |Z; | typ. 40 kQ 
Total quiescent current at Vp = 14,4 V tot typ. 30 mA 
Stand-by current Ib < 1 mA 
Storage temperature range T stg —55 to+ 150 °C 
Crystal temperature Te max. 150 °C 


PACKAGE OUTLINE 
9-lead SIL; plastic (SOT-110B). 
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Fig. 1 Internal block diagram; the heavy lines indicate the signal paths. 


1. Negative supply (substrate) 4. Bootstrap 7. Output preamplifier 
2. Output power stage 5. Ripple rejection filter 8. Input preamplifier 
3. Positive supply (Vp) 6. Input power stage 9. Negative supply 
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10 W car radio power amplifier TDA1020 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage; operating (pin 3) Vp max. 18 V 
Supply voltage; non-operating Vp max. 28 V 
Supply voltage; load dump Vp max. 45 V 
Non-repetitive peak output current loSM max. 6A 
Total power dissipation see derating curves Fig. 2 
Storage temperature range T stg —55 to+ 150 °C 
Crystal temperature Tc max. 150 °C 
Short-circuit duration of load behind output electrolytic capacitor 

at 1 kHz sine-wave overdrive (10 dB); Vp = 14,4 V tse max. 100 hours 

7Z284548.1 


Fig. 2 Power derating curves. 


HEATSINK DESIGN EXAMPLE 


The derating of 8 K/W of the encapsulation requires the following external heatsink (for sine-wave 
drive): 


10Win2 QatVp=14,4V 
maximum sine-wave dissipation: 5,2 W 
Tamb = 60 °C maximum 
_ 150 — 60 


Rthj-a = Rthj-tab + Rth tab-h + Rth h-a = ge 17,3 K/W 


Since Rth j-tab + Rth tab-h = 8 K/W, Rth h-a = 17,3 —-829K/W. 


TDA1020 


D.C. CHARACTERISTICS 


Supply voltage range (pin 3) Vp 6to 18 V 
Repetitive peak output current lORM < 4A 
Total quiescent current 
atVp=14,4V ltot typ. 30 mA 
at Vp = 18 V tot typ. 40 mA 


A.C. CHARACTERISTICS 
Tamb = 25 OC; Vp = 14,4 V; Ry = 4 Q; f = 1 kHz; unless otherwise specified; see also Fig. 3 
Output power at dio = 10%; with bootstrap (note 1) 


> 10 W 
Vp=14,4V; Ry =22 Po typ 12 W 
6 W 
Vp=144V; RR, =4Q Po os 7 W 
Vp= 14,4 V; Ry =8Q Po typ. 3,5 W 
Output power at do; = 1%; with bootstrap (note 1) 
Vp=14,4V; Ry, =2Q Po typ. 95 W 
Vp=14,4V; Ry =4Q Po typ. 6 W 
Vp=14,4V; Ry =8Q Po typ. 3 W 
Output voltage (r.m.s. value) | 
Output power at diot = 10%; without bootstrap Po = 4,5 W 
Voltage gain | 17,7 dB 
preamplifier (note 2) GyI ee 7 to 187 dB 
ee typ. 29,5 dB 
power amplifier Gy2 oe 5 to 30.5 dB 
oe typ. 47 dB 
total amplifier | Gy tot oe 2to 482 dB 
Input impedance typ. 40 kQ 
preamplifier 121 | 28 to 52 kQ 
4 
power amplifier |Z; | — 28 to ae o 
Output impedance typ 2,0 k&Q2 
preamplifier Zo | 4 4 to 26 kQ 
power amplifier |Zo| typ. 50 mQ 
Output voltage (r.m.s. value) at diot = 1% > 1V 
preamplifier (note 2) Vo(rms) typ 15 V 
Frequency response B 50 Hz to 25 kHz 
Noise output voltage (r.m.s. value; note 3) typ 0.3 mV 
Rs =02 Va(rms) < 05 mV 
- | typ. 0,5 mV 
Rg = 8,2 kQ Va(rms) < 1,0 mV 
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10 W car radio power amplifier TDA1020 
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Ripple rejection (note 4) 


at f = 100 Hz; C2 = 1 pF RR typ. 44 dB 
2 48 dB 

at f= 1 kHz to 10k c 

a z to Hz RR ip: 5A dB 
Bootstrap current at onset of clipping (pin 4) 

Ry, =4Qand2Q2 lA typ. 40 mA 
Stand-by current (note 5) lob — 1 mA 
Crystal temperature for —-3 dB gain Te > 150 °C 
Notes 


1. Measured with an ideal coupling capacitor to the speaker load. 

2. Measured with a load resistor of 40 kQ. 

3. Measured according to IEC curve-A. 

4. Maximum ripple amplitude is 2 V; input is short-circuited. 

9. Total current when disconnecting pin 5 or short-circuited to ground (pin 9). 
6. The tab must be electrically floating or connected to the substrate (pin 9). 


Z if 
ty 
= | stand-by C5 T ripple voltage 
R1_ 330 k%2 switch 100 nF meter 


Ene tre ne enero TOE ——(v)}-———0 ee 


100 uF 


$y 


(1) With Ry = 2 Q, preferred value of C8 = 2200 pF. 


Fig. 3 Test circuit. 
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TDA1029 


SIGNAL-SOURCES SWITCH 


The TDA1029 is a dual operational amplifier (connected as an impedance converter) each amplifier 
having 4 mutually switchable inputs which are protected by clamping diodes. The input currents are 
independent of switch position and the outputs are short-circuit protected. 


The device is intended as an electronic two-channel signal-source switch in a.f. amplifiers. 
QUICK REFERENCE DATA 


Supply voltage range (pin 14) Vp 6to23 V 


Operating ambient temperature Tamb  —30to+80 °C 
Supply voltage (pin 14) Vp typ. 20 V 
Current consumption l14 typ. 3,5 mA 
Maximum input signal handling (r.m.s. value) Vi(rms) tYP.- 6 V 
Voltage gain Gy typ. 1 
Total harmonic distortion dtot typ. 0,01 % 
Crosstalk a typ. 70 dB 
Signal-to-noise ratio S/N typ. 120: dB 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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TDA1029 


signal sources (~) 


Rg = 47 kQ (8x) : 
Rpias 7470 K& (8x) 


C;=0,1 uF (8x) 


signal inputs 


SWITCH I 


CIRCUIT 
SUPPLY 
VOLTAGE 


SWITCH 


CONTROL 


9 12 13 4° 16 
signal signal 
output output 
7 41312 1 ag y 
Le O oO QO Oo Vp Pm ie 


R, =4,7kQ 


C, = 100pF 
i 


7Z76181.1 | 


ite RL =4,7kQ 
‘/ 7 


Fig. 1 Block diagram. 
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Signal-sources switch TDA1029 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 14) Vp max. 23 V 
input voltage (pins 1 to 8) Vy max. Vp 

—V| max. 0,5 V 
Switch control voltage (pins 11, 12 and 13) Vs Oto 23 V 
Input current +1 max. 20 mA 
Switch control current —Is max. 50 mA 
Total power dissipation Prot max. 800 mW 
Storage temperature Tstg —55 to + 150 °C 
Operating ambient temperature Tamb —30to +80 °C 


CHARACTERISTICS 
Vp = 20 V; Tamb = 25 °C; unless otherwise specified 


Current consumption 35 mA 

without load; Ig = [45 = 0 144 typ. 5 to5 sok 
Supply voltage range (pin 14) Vp 6 to 23 V 
Signal inputs 


Input offset voltage 
of switched-on inputs 


t 2 mV 
Rg <1kQ Vio oh aay 
Input offset current 
typ. 20 
of switched-on inputs lio a 500 i“ 
Input offset current 
of a switched-on input with respect to a 
non-switched-on input of a channel lio he saa uA 
Input bias current ; 
independent of switch position lj oe ae af 
Capacitance between adjacent inputs C typ. 0,5 pF 
D.C. input voltage range Vy 3to 19 V 
Supply voltage rejection ratio; Rg < 10 kQ SVRR typ. 100 pV/V 
Equivalent input noise voltage 
Rs = 0; f = 20 Hz to 20 kHz (r.m.s. value) Vn(rms)  tyP- 3,5 wv 
Equivalent input noise current 
f= 20 Hz to 20 kHz (r.m.s. value) In(rms) — tYP- 0,05 nA 
Crosstalk between a switched-on input 
and a non-switched-on input; 
measured at the output at Rg = 1 k&2; f= 1 kHz a typ. 100 dB 
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TDA1029 


CHARACTERISTICS (continued) c 
- Signal amplifier 
Voltage gain of a switched-on input 
atlg=145=0; Ri =% Gy typ. 1 
Current gain of a switched-on amplifier Gj typ. 10° 


Signal outputs 


Output resistance (pins 9 and 15) Ro typ. 400 2 
Output current capability at Vp = 6 to 23 V tlg;+l45 _ typ. 5 mA 
Frequency limit of the output voltage | 
Vi(p-p) = 1 Vi Rg = 1 kQ; RL = 10 M&2; Cy = 10 pF f typ. 1,3 MHz 
Slew rate (unity gain); AVg.46/At; AV415.16/At 
Ry = 10 MQ; C, = 10 pF S typ. 2 V/us 
Bias voltage 
| typ. 11 V* 
D.C. output voltage | V10-16 10.2 to 11,8 V 
Output resistance R10-16 typ. 8,2 kQ- 


Switch control 


switched-on interconnected 


inputs pins V11-16 
H 


1-15, 5-9 
2-15, 6-9 
3-15, 7-9 


4-15, 8-9 


4-15, 8-9 
4-15, 8-9 
4-15, 8-9 
3-15, 7-9 


In the case of offset control, an internal blocking circuit of the switch control ensures that not more 
than one input will be switched on at a time. In that case safe switching-through is obtained at 
Vs, 1,5 V. 


Control inputs (pins 11, 12 and 13) 
Required voltage 


HIGH VSH > 3a°N"" 

LOW VSL < 2,1 V 
Input current 

HIGH (leakage current) Isy < 1 pA 

LOW (control current) —Io, < 250 yA 


* V10-16 is typically 0,5°-V44.16 + 1,5°VBeE- 
** Or control inputs open (R44 1213-16 > 33 M&). _ 
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Signal-sources switch 


APPLICATION INFORMATION 


TDA1029 


Vp = 20 V; Tamb = 25 OC; measured in Fig. 1; Rg = 47 kQ; Cj = 0,1 uF; Rpjas = 470 kQ; Ry. = 4,7 kQ; 


C, = 100 pF (unless otherwise specified) 
Voltage gain 


Output voltage variation when switching 
the inputs 


Total harmonic distortion 
over most of signal range (see Fig. 4) 
Vj =5V;f=1 kHz 
Vj =5V; f= 20 Hz to 20 kHz 
Output signal handling 
dtot = 9,1%; f = 1 kHz (r.m.s. value) 


Noise output voltage (unweighted) 
f = 20 Hz to 20 kHz (r.m.s. value) 


Noise output voltage (weighted) 
f = 20 Hz to 20 kHz (in accordance with DIN 45405) 


Amplitude response 
Vj, =5 V; f = 20 Hz to 20 kHz; Cj; = 0,22 uF 


Crosstalk between a switched-on input 
and a non-switched-on input; 
measured at the output at f = 1 kHz 


Crosstalk between switched-on inputs 
and the outputs of the other channels 


* 


The lower cut-off frequency depends on values of Rpjas and Cj. 


typ. 


—1,5 dB 


10 mV 
100 mV 


0,01 % 
0,02 % 
0,03 % 


V 
53 V 
5 wv 
12 uwV 


0,1 dB * 


75 dB ** 


90 dB ** 


** Depends on external circuitry and Rs. The value will be fixed mostly by capacitive crosstalk of the 


external components. 
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Fig. 2 Equivalent input noise current. 
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Fig. 4 Total harmonic distortion as a function of r.m.s. output voltage. 
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Fig. 5 Output voltage as a function of supply voltage. 
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Fig. 6 Noise output voltage as a function of input resistance; Gy = 1; 
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Signal-sources switch TDA102 9 


APPLICATION NOTES 


Input protection circuit and indication 


Vp 
TDA1029 
I} max 
V,O ae 
= 
O 
O—{__ FF -4 O 
@ 
O | 
| 
= 


7 171275943.1 


Fig. 7 Circuit diagram showing input protection and indication. 


Unused signal inputs 


Any unused inputs must be connected to a d.c. (bias) voltage, which is within the d.c. input voltage 
range; e.g. unused inputs can be connected directly to pin 10. 3 


Circuits with standby operation 


The control inputs (pins 11, 12 and 13) are high-ohmic at Voy < 20 V (Isp <1 WA), as well as, when 
the supply voltage (pin 14) is switched off. 
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TDA1029 


+20V d.c. 
0,22 uF 14 
1, (8x) 470 kQ - pin connected to OV 
RADIO 0,22 uF Ht | oe or LOW level: 
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Fig. 8 TDA1029 connected as a four input stereo source selector. 
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Fig. 9 TDA1029 and TDA1028 connected as a 8 16 
five input stereo source selector with monitor- Z 


ing facilities. OV or LOW = monitor on 
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Fig. 10 TDA1029 connected as a third-order active high-pass filter with Butterworth response and 
component values chosen according to the method proposed by Fjallbrant. It is a four-function 
circuit which can select mute, rumble filter, subsonic filter and linear response. 
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Fig. 11 Frequency response curves for the circuit of Fig. 10. 
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TDA1059B 


MOTOR SPEED REGULATOR WITH THERMAL SHUT-DOWN 


The TDA1059B is a monolithic integrated circuit with a current limiter and with good thermal 
characteristics in a TO-126 plastic package for easy mounting. It is intended to regulate the speed 
of d.c. motors in record players, cassette recorders and car cassette recorders. 


QUICK REFERENCE DATA 


Supply voltage Vp=V92-14 YP: 33 to 7 y 
Internal reference voltage Vref typ. 1,3 V 
Drop-out voltage V3.4 typ. 1,8 V 
Limited output current I3tim typ. 0,6 A 
Multiplication coefficient k typ. 9 

PACKAGE OUTLINE Dimensions inmm 


Fig. 1 TO-126 (SOT-32). 
Pin 1 connected to metal part of mounting surface. 


(1) Within this region the cross-section of the leads is uncontrolled. 
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TDA1059B 


CRYSTAL 


TEMPERATURE REFERENCE 
LIMITER VOLTAGE 


CURRENT 


L 
LIMITER _ 
| 
ae 
I | | 
il 
Ef 4 
OE — 7Z74790.1 
Fig. 2 Functional diagram. 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage Vp =V9-4 max. 16 V 
Storage temperature T stg —55 to + 150 °C 
Operating ambient temperature (see Fig. 3 and note) Tamb —25 to + 130 °C 
THERMAL RESISTANCE 
From junction to case , Rth j-c = 10 K/W 
From junction to ambient Rth j-a = 100 K/W 


Pre porto ph eric 
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wy EEE 
we Seo a ee [asa 
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ceaaeeRaaD ScSSSSR SK 
re ames ea 0 Sa Cl ed Sap | 
Fy Ca a a TLD 
—25 0 25. 5O 75 100 125 150 
Tamb (°C) 


Fig. 3, Power derating curve. 


Note | | a 
At ambient temperatures above 130 °C, the crystal temperature limiter decreases the internal power 


consumption. i 
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Motor speed regulator TDA1059B 


CHARACTERISTICS 


Vp =9V; Tamb = 25 °C; R20 = 0; heatsink with Ry, = 100 K/W and after thermal stabilization; 
unless otherwise specified; see test circuit Fig. 4. 


Supply voltage Vp=V9.4 
Internal reference voltage 

Vp =3,3 V; lg =80 mA Vref 
Drop-out voltage 

lg = 80 mA; AV res = 5% V3.4 — 1,8 2,06 V 
Quiescent current; lz = 0 lg 1,8 2,3 2,8 mA 
Limited output current* I3lim 0,3 0,6 1A 
Multiplication coefficient Al3 

lIg=50mA+t10mA Se 8,5 9 9,5 

2 


Line regulation 
Vp = 3,3 to 16 V at lg =50mA 


reference voltage variation 7 er /AVp —0,115 O | +0,115 %/V 
ref 
multiplication coefficient variation Aic 
lIg=50+10mA MP — 0,86 —- %/V 
input current variation; lg = 50 mA a2 —15 0 +20 pA/V 
AVp 
Load regulation 
reference voltage variation AV 
lz = 20 to 80 mA ref /Alg 0 19 38,5 %/A 
Vref 
multiplication coefficient variation Ak 
lg = 30+ 10 to 70+ 10mA oo / Ala —0,075 0 | +0,075 %/mA 
Temperature coefficient 
Ig = 50 mA; Tamb = —15 to + 65 OC 
reference voltage variation AV ref (Ate —~0,03 0 +0,03 %/K 
Vref 
multiplication coefficient variation ie 
Alg=+10mA 7 /ATamb — 0,008 — %/K 
input current variation a2 9 0 +2 yA/K 
ATamb 


“ If the motor is stopped by a mechanical brake, the current limitation is effective in the supply voltage 
range. If the motor is short-circuited, the TDA1059B will be damaged if the supply voltage is higher 
than 10 V due to parasitic oscillations. 
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TDA1059B 


Note 


For start operation: V;a¢ must start with final 
Vp =6,7 V and a time constant of 37 = 100 ms 
in which 7 = R.C; R = source impedance, 

C= by-pass capacitor. 


7274791.1 


Fig. 4 Test circuit. 


APPLICATION INFORMATION 


~ TDA1059B 


(1) Inclusion of D(BA220) is arbitrary; it permits 
compensation of variation of the motor resistance 


7Z74792.1 as function of temperature. 


(2) Motor example (without diode D): 
Catalogue no. 9904 120 01806; n = 2000 rev/min; R20 = 180 2 (+ 2%); R32 = 100 2 + 100 22 (variable). 
Fig. 5 Example of using the TDA1059B in a d.c. motor speed regulation circuit. 
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Motor speed regulator TDA1059B 


Motor equations 


Em = an where: a1, &2 = motor constant 

= aor n = number of revolutions 

r = motor torque 

Em = back electromotive force 
Rm = Motor resistance 


The back electromotive force (E,,) in Fig. 5 can be expressed (excluding diode D) as: 


Vm = Em+Rmlm 


R20 R20 1 
Ema (52 — Bm ) Im + Viet {1+ See (142 ) be R209 
and including diode D, as: 
R20 R20 1 
Em = (<= 2B Im+(Vret + Vp | f eee (1 +e ) | R20.1, 


Speed regulation is constant when E,, is independent of |,, variations; this will be obtained when 
R20 = kRp. 


Em, and therefore the motor speed, is regulated by R32. A practical condition for stability is 
R20 < kRp. 
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TDA1059C 


MOTOR SPEED REGULATOR 


The TDA1059C is a monolithic integrated circuit with a current limiter and with good thermal 
characteristics in a TO-126 piastic package tor easy mounting. It is intended to regulate the speed of 
d.c. motors in record players, cassette recorders and car cassette recorders. 


QUICK REFERENCE DATA 


Suppy voltage Vp=V9.-4 Oe = i : 
Internal reference voltage Vref typ. 1,1 V 
Drop-out voltage V3.4 typ. 1,0 V 
Limited output current I3iim typ. 06 A 
Multiplication coefficient k typ. 9 
PACKAGE OUTLINE Dimensions in mm 


Fig. 1 TO-126 (SOT-32). 
Pin 1 connected to metal part of mounting surface. 


Wy 
oe 


Wi 


(1) Within this region the cross-section of the leads is uncontrolled. 
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7284215 
16 V 

—55 to+ 150 OC 

—25 to + 150 °C 
10 K/W 
100 K/W 


max. 


_ 7284214 


= V2.1 
T stg 
Tamb 
Rth j-c 
Rth j-a 


Vp 


Fig. 2 Functional diagram. 


REFERENCE 
VOLTAGE 


CURRENT 
LIMITER 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Operating ambient temperature (see Fig. 3) 


RATINGS 

Supply voltage 

Storage temperature 
THERMAL RESISTANCE 
From junction to case 
From junction to ambient 
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Fig. 3 Power derating curve. 
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Motor speed regulator TDA1059C 


CHARACTERISTICS 


Vp=9 V; Tamb = 25 °C; R20 = 0; heatsink with Ry, = 100 K/W and after thermal stabilization; 
unless otherwise specified; see test circuit Fig. 4 


Supply voltage Vp = V2.1 
Internal reference voltage 

Vp=2,5V;13=80mA V ref 
Drop-out voltage 

lg = 80 mA; AVret = 2% V3.4 — 1,03 1,25 V 
Quiescent current; I3 = 0 Iq 2,2 2,7 3,2 mA 
Limited output current IZ}im 0,3 0,45 1A 
Multiplication coefficient Al 

lIg=50mA+10mA eer rs 8,5 9 © 9,5 

2 


Line regulation 
Vp = 2,5 to 15 V at lg =50mA 


a AV ref 
reference voltage variation y /AVp 0,04 0,18 0,22 %/V 
ref 
multiplication coefficient variation Ak 
I3=50+10mA yo — 0,86 — %/V 
Alg 
input current variation; 13 = 50 mA a. 0 15 30 pA/V 
| P 
Load regulation 
reference voltage variation ref 
lg = 20 to 80 mA /Al3 0 30 45,5 %/A 
Vref 
multiplifaction coefficient variation Ak 
lg = 30+ 10 to 70+ 10mA are: _ 0,04 — %/mA 
Temperature coefficient 
lg = 50 mA; Tamb = —15 to + 65 OC 
er AV ref ‘ 
reference voltage variation ¥ /ATamb —0,036 O |+0,036 %/K 
f 
multiplication coefficient variation Ak | 
Al9 
input current variation — 4 — pwA/K 
ATamb 
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TDA1059C 


Note 


For start operation: V;o¢ must start with final 
Vp = 6 V and a time constant of 3 r = 100 ms 
in which 7 = R.C.; R = source impedance, 

C = by-pass capacitor. 


7274791.1 


Fig. 4 Test circuit. 


APPLICATION INFORMATION Vp 


TDA1059C 


(1) Inclusion of D(BA220) is arbitrary; it permits 
compensation of variation of the motor resistance 


7Z74792.1A as function of temperature. 


(2) Motor example (without diode D): | 
Catalogue no. 9904 120 01806; n = 2000 rev/min; R20 = 180 Q (+ 2%); R32=392 + 47 Q (variable). 


Fig. 5 Example of using the TDA1059C in a d.c. motor speed regulation circuit. 
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Motor speed regulator TDA1059C 


Motor equations 


Em = ayn where: 1, &2 = motor constant 

lm = Or n = number of revolutions 

r = motor torque 

Em = back electromotive force 
Rm = Motor resistance 


The back electromotive force (E,,) in Fig. 5 can be expressed (excluding diode D) as: 


emo (Fem) Im + Vrat | 14828 (142) | +20. 


Vm =Em* Rmlm 


and including diode D, as: 


R20 [ , , R20 1 \ | 
E,={—-—R Lat ol Vege FV 1+ —— { 1+— + R20. | 
m k m m ( ref 0) = | a) O 


Speed regulation is constant when E,, is independent of |, variations; this will be obtained when 
R20 = kRp. 


Em, and therefore the motor speed, is regulated by R32. A practical condition for stability is 
R20 < kRp. 
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TDA1072A 


AM RECEIVER CIRCUIT 


GENERAL DESCRIPTION 


The TDA1072A integrated AM receiver circuit performs the active and part of the filtering functions 

of an AM radio receiver. It is intended for use in mains-fed home receivers and car radios. The circuit 
can be used for oscillator frequencies up to 50 MHz and can handle r.f. signals up to 500 mV. R.F. 
radiation and sensitivity to interference are minimized by an almost symmetrical design. The voltage- 
controlled oscillator provides signals with extremely low distortion and high spectral purity over the whole 
frequency range even when tuning with variable capacitance diodes. If required, band switching diodes 
can easily be applied. Selectivity is obtained using a block filter before the i.f. amplifier. 


Features 


@ Inputs protected against damage by static discharge 

Gain-controlled r.f. stage 

Double balanced mixer 

Separately buffered, voltage-controlled and temperature-compensated oscillator, designed for 
simple coils 

Gain-controlled i.f. stage with wide a.g.c. range 

Full-wave, balanced envelope detector 

Internal generation of a.g.c. voltage with possibility of second-order filtering 
Buffered field strength indicator driver with short-circuit protection 

A.F. preamplifier with possibilities for simple a.f. filtering 

Electronic standby switch 


QUICK REFERENCE DATA 


Supply voltage range Vp 7,5to 18 V 
Supply current range Ip 15 to 30 mA 
R.F. input voltage for S + N/N = 6 dB at m = 30% Vj typ. 1,5 pV 
R.F. input voltage for 3% total harmonic 

distortion (THD) at m = 80% Vj typ. 500 mV 
A.F. output voltage with Vj = 2 mV; 

fj = 1 MHz; m = 30% and f,, = 400 Hz Vo(af) typ. 310 mV 
A.G.C. range: change of Vj for 1 dB change of Vo(af) typ. 86 dB 
Field strength indicator voltage at 

Vj = 500 mV; Ri (g) = 2,7 k&2 VIND typ. 2,8 V 


~ PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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TDA1072A 


Cose i 
12 to 440 pF 01 ue C6 optional 
y ' | band switching 
4 : % diodes 
cat SPL 2t022pF. C7 , 
470 pF 
R1 4 
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+V 
7 B 
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| R2 i re e ‘ Ry (9) 
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R.F. STAGE 
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CONTROLLED 
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DRIVER 


GAIN - BALANCED A.F. 
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A.G.C. 
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STANDBY 
SWITCH 
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7287714 


1.F. FILTER 


+ Vp (pin 13) 


(1) Coil data: TOKO sample no. 7XNS-A7523DY; L1 : N1/N2 = 12/32; Qo = 65; Op = 57. 
Filter data: Ze = 700 Q at R3.4 = 3 kQ; Z; = 4,8 kQ. 


Fig. 1 Block diagram and test circuit (connections shown in broken lines are not part of the test 
circuit). 
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AM receiver circuit TDA1072A 


FUNCTIONAL DESCRIPTION 
Gain-controlled r.f. stage and mixer 


The differential amplifier in the r.f. stage employs an a.g.c. negative feedback network to provide a 

wide dynamic range. Very good cross-modulation behaviour is achieved by a.g.c. delays at the various 
signal stages. Large signals are handled with low distortion and the S/N ratio of small signals is improved. 
Low noise working is achieved in the differential amplifier by using transistors with low base resistance. 


A double balanced mixer provides the i.f. output signal to pin 1. 


Oscillator 


The differential amplifier oscillator is temperature compensated and is suitable for simple coil connect- 
ion. The oscillator is voltage-controlled and has little distortion or spurious radiation. It is specially 
suitable for electronic tuning using variable capacitance diodes. Band switching diodes can easily be 
applied using the stabilized voltage V141.16. An extra buffered oscillator output (pin 10) is available for 
driving a synthesizer. If this is not needed, resistor R1_(49) can be omitted. 


Gain-controlled i.f. amplifier 


This amplifier comprises two cascaded, variable-gain differential amplifier stages coupled by a band-pass 
filter. Both stages are gain-controlled by the a.g.c. negative feedback network. 


Detector 


The full-wave, balanced envelope detector has very low distortion over a wide dynamic range. Residual 
i.f. carrier is blocked from the signal path by an internal low-pass filter. 


A.F. preamplifier 


This stage preamplifies the audio frequency output signal. The amplifier output has an emitter follower 
with a series resistor which, together with an external capacitor, yields the required low-pass for a.f. 
filtering. 


A.G.C. amplifier 


The a.g.c. amplifier provides a contro! voltage which is proportional to the carrier amplitude. Second- 
order filtering of the a.g.c. voltage achieves signals with very little distortion, even at low audio 
frequencies. This method of filtering also gives fast a.g.c. settling time which is advantageous for 
electronic search tuning. The a.g.c. settling time can be further reduced by using capacitors of smaller 
value in the external filter (C16 and C17). The a.g.c. voltage is fed to the r.f. and i.f. stages via suitable 
a.g.c. delays. The capacitor at pin 7 can be omitted for low-cost applications. 


Field strength indicator output 


A buffered voltage source provides a high-level field strength output signal which has gocd linearity 
for logarithmic input signals over the whole dynamic range. If the field strength information is not 
needed, R1(g) can be omitted. 


Standby switch 


This switch is primarily intended for AM/FM band switching. During standby mode the oscillator, 
mixer and a.f. preamplifier are switched off. 


Short-circuit protection 


All pins have short-circuit protection to ground. 
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TDA1072A — 


RATINGS 


Limiting values in accordance with the Absolute Maximum Rating System (IEC 134) 
Supply voltage | Vp = V13-16 | max. 20 V 
Total power dissipation Prot max. 875 mW 
Input voltage , IV 14-15 | max. 12 V 
—V144.16. -V15-16 max. 0,6 V 

| V14-16, V15-16 max. Vp V 
Input current Nqalilq5l max. 200 mA 
Operating ambient temperature range Tamb —40 to +80 °C 
Storage temperature range | Tstg —55 to + 150 °C 
Junction temperature Ti * max. +125 OC 
THERMAL RESISTANCE 
From junction to ambient Rth j-a = 80 K/W 


DEVICE CHARACTERISTICS 


Vp = V13.16 = 8,5 V; Tamb = 25 OC; fj = 1 MHz; frp, = 400 Hz; m = 30%; fi¢ = 460 kHz; measured in 
test circuit of Fig. 1; unless otherwise specified 


AAA SRNL mm ALR A MR Tm Viet mere TRS Ma Yen TN AetnreestatnehAe en maeeentin sae enntentnttntsratrnnmrenareiraresrt eens etetranrnneennrmnn sane i enema 


parameter symbol min. | typ. max. | unit 


Supplies 


Supply voltage 
Supply current . 


R.F. stage and mixer 


Input voltage (d.c. value) V14-16, V15-16 
R.F. input impedance at V; < 300 uV R14-16 215-16 
| | 014-16, 15-16 
R.F. input impedance at Vj > 10 mV R14-16, 215-16 
| | C14-16, C15-16 
|.F. output impedance | R1-16 
C1-16 
Conversion transconductance 
before start of a.g.c. 14/Vj 
Maximum i.f. output voltage, inductive 
coupling to pin 1 V1-13(p-p) 
D.C. value of output current (pin 1) 


at Vj; =O V 
A.G.C. range of input stage 


R.F. signal handling capability: 
input voltage for THD = 3% at m = 80% 
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AM receiver circuit 


iver circui Jk TDA1072A 


Indicator driver 


Output voltage at V; =O mV; 
RL(Q) = 2,7 k& 

Output voltage at V; = 500 mV; 
Rig) = 2,7 kX ? 


Load resistance 


seers imp aanpanetsmrs ntta aeetnmaetanirnten east marae eee Rt ere nnn oie se nnn meennnenan ret tventrterartreerh 


parameter tittsti“‘<‘éSSCO;*s Symi! I min, [pe 
Oscillator 
Frequency range fosc 0,6 
Oscillator amplitude (pins 11 to 12) V41-12 130 
External load impedance R12-11(ext) yo. Se 
External load impedance for no oscillation R12-11(ext) _ 
Ripple rejection at Vp(rms) = 100 mV; | 

fp = 100 Hz 

(RR = 20 log [V13.16/V 11-161) RR i 55 
Source voltage for switching diodes (6 x Vee) | V41-16 ies 4,2 
D.C. output current (for switching diodes) 144 : 0 _ 
Change of output voltage at 

Al41 = 20 mA (switch to maximum load) AV 11-16 : —_ 0,5 
Buffered oscillator output | 
D.C. output voltage V10-16 | a 0,7 
Output signal amplitude V10-16(p-p) i | 320 
Output impedance R10 | | 170 
Output current ~1!10(peak) fe ~ 
I.F., a.g.c. and a.f. stages | | | 
D.C. input voltage 1 V3.16, V4.16 , - {2,0 
|.F. innut impedance R24 12,4 13 

C3.4 | = : 7 

I.F. input voltage for | | 

THD = 3% at m = 80% V2.4 : 90 
Voltage gain before start of a.g.c. V3.4/V6-16 - | 68 
A.G.C. range of i.f. stages: change of | 

V3.4 for 1 dB change of Vo(af); | | 

V3-A(ref) = 75 mV AV3.4 be | 55 
A.F. output voltage at V3_q4(jf) = 50 pV Vo(af) — | 130 
A.F. output voltage at V3.4(jf) = 1 mV Vo(af) _ | 310 
A.F. output impedance (pin 6) IZo| -— 3,5 
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TDA1072A 


DEVICE CHARACTERISTICS (continued) 


Standby switch 


Switching threshold at Vp = 7,5 to 18 V; 
Tamb = —40 to + 80 °C 


on-voltage 
off-voltage 
on-current at V9.4g=O0V 


off-current at Vo.4g = 20 V 


OPERATING CHARACTERISTICS 


parameter symbol min. 


typ. max. | unit 


— 2,0 V 
-- 20 V 
— 200 | WA 
— 10 pA 


Vp =8,5 V; fj = 1 MHz; m = 30%; fp, = 400 HZ; Tamb = 25 OC; measured in Fig. 1; unless otherwise 


specified 


parameter symbol 


R.F. sensitivity 


R.F. input required for S + N/N =6 dB V; 
R.F. input required for S + N/N = 26 dB Vj 
R.F. input required for S + N/N = 46 dB V; 
R.F. input at start of a.g.c. Vj 


R.F. large signal handling 


R.F. input at THD = 3%; m = 80% Vj 
R.F. input at THD = 3%; m = 30% Vj 
R.F. input at THD = 10%; m = 30% | Vi 
A.G.C. range 
Change of V; for 1 dB change 

of Vo(af): Vi(ref) = 500 mV AV; 
Change of V; for 6 dB change 

of Vo(af): Vi(ref) = 500 mV AV; 


Output signal 
A.F. output voltage at 


Vi =4 nV; m = 80% Vo(af) 
A.F. output voltage at V; = 1 mV Vo(af) 
THD at V; = 1 mV; m = 80% tot 
THD at V; = 500 mV; m = 30% tot 
Signal-to-noise ratio at Vj = 100 mV (S+N)/N 


Ripple rejection at Vj = 2 mV; 
VP(rms) = 100 mV; fp = 100 Hz 
(RR = 20 log [Vp/Vo(af) }) RR 
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AM receiver circuit | TDA1072A 


Unwanted signals 


Suppression of i.f. whistles at 
V; = 15 uwV; m = 0% related to 
a.f. signal of m = 30% 


at fj ~ 2 x fie 2 if = 37 — dB 

at fj ~ 3 x fir Q3 if = 44 me dB 
|.F. suppression at r.f. input 

for symmetrical input Qif — 40 — dB 

for asymmetrical input if — 40 — dB 
Residual oscillator signal at mixer output 

at fosc 1 (osc) = i a WA 

at 2 Xx fose 14 (20sc) — 1,1 — MA 


APPLICATION INFORMATION 


100 nF 


27 MHz 12 pF (1) 33 pF 


TDA1072A 
7287701 


(1) Capacitor values depend on crystal type. 
(2) Coil data: 9 windings of 0,1 mm dia laminated Cu wire on TOKO coil set 7K 199CN; Qo, = 80. 


Fig. 2 Oscillator circuit using quartz crystal; centre frequency = 27 MHz. 
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Fig. 3 A.F. output as a function of r.f. input 
in the circuit of Fig. 1; fj = 1 MHz; fp, = 400 Hz; 
m = 30%. 
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Fig. 4 Total harmonic distortion and (S + N)/N 
as functions of r.f. input in the circuit of 

Fig. 1; m = 30% for (S + N)/N curve and 

m = 80% for THD curve. 
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Fig. 5 Total harmonic distortion as a function of modulation frequency at Vj; = 5 mV; m = 80%; 
measured in the circuit of Fig. 1 with C7_16(ext) =O uF and 2,2 uF. 
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Fig. 6 Indicator driver voltage as a function Fig. 7 Typical frequency response curves from 
of r.f. input in the circuit of Fig. 1. Fig. 1 showing the effect of filtering as follows: 
———_—__—————_ with if. filter; 


—-—-—-—-—- witha.f. filter; 
a meen — with I.f. and a.f. filters. 
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Fig. 9 A.F. output as a function of r.f. input using the circuit of Fig. 8 with that of Fig. 1. 
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Vefw 
Fig. 10 Suppression of cross-modulation as a function of input signal, measured in the circuit of Fig. 8 
with the input circuit as shown in Fig. 11. Curve is for Wanted Vo(af)/Unwanted Vo(af) = 20 dB; 
Vrfw: Vrfu are signals at the aerial input, V’gew, V’gey are signals at the unloaded output of the aerial. 
Wanted signal (V’aew, Vrfy): fj = 1 MHz; fp, = 400 Hz; m = 30%. 
Unwanted signal (V’sey, Vrty): fj = 900 KHz; fp, = 400 Hz; m = 30%. 
Effective selectivity of input tuned circuit = 21 dB. 
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Fig. 11 Input circuit to show 
' cross-modulation suppression 
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Fig. 13 Total harmonic distortion and (S+N)/N as functions of r.f. input using the circuit of Fig. 8 
with that of Fig. 1. 
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Fig. 14 Forward transfer impedance as a function of intermediate frequency for filters 1 to 4 shown 
in Fig. 15; centre frequency = 455 kHz. 
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FILTER 4 rm 
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FILTER 3 
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3k&Z 


FILTER 4 
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Fig. 15 I.F. filter variants applied to the circuit of Fig. 1. For filter data, refer to Table 1. 
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Table 1 Data for |.F. filters shown in Fig. 15. Criterium for adjustment is Zp = maximum (optimum selectivity curve at centre frequency > 
fo = 455 kHz). See also Fig. 14. = 
® 
@ 
Coil data L1 L1 L1 L2 L1 °. 
Value of C 3900 430 3900 | 4700 | 3900 pF e 
Ni: N2 12232 13 : (33 + 66) 15 : 31 29 : 29 13: 31 
| Diameter of Cu | 
| | laminated wire 0,09 0,08 0,09 0,08 0,09 / mm 
| | Qo 65 (typ.) 50 75 60 | 75 | 
| | Schematic* | @ ® ® 2 ® e ® & ® 
| | of | 12) (32 13) (56, 1) (ost 29) 2 | 13) (231 
windings e e @ ® 335 e e e e @ e 
| (N1)  (N2) | 
| | Toko order no. 7XNS-A7/523DY L7PES-AO060BTG 7XNS-A7518DY 7XNS-A7521AIH 7XNS-A7519DY | 
Resonators | 
Murata type SFZ455A SFZ455A SFZ455A SFT455B 
D (typical value) 4 4 | 4 6 dB 
Re, Ru 3 3 3 3 kQ 
Bandwidth (—3 dB) 4,2 4,2 4,2 4,5 kHz 
S9kHz 24 24 24 38 dB 
| Filter data | 
e: 4,8 3,8 4,2 4,8 cM 
Op 57 40 52 (L1) 18 (L2) 55 
Ze 0,70 0,67 0,68 0,68 
Bandwidth (—3 dB) 3,6 3,8 3,6 4,0 kHz 


SQkHz 
S18kHz 
S27kHz 


* The beginning of an arrow indicates the beginning of a winding; N1 is always the inner winding, N2 the outer winding. 
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switch 


Fig. 16 Printed-circuit board component side, showing component layout. For circuit diagram see Fig. 1. 
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Fig. 17 Printed-circuit board showing track side. - 
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(1) Values of capacitors depend on the selected group of capacitive diodes BB112. 
(2) For i.f. filter and coil data refer to Fig. 1. 


Fig. 18 Car radio application with capacitive diode tuning and electronic MW/LW switching. The circuit includes pre-stage a.g.c. optimised for 
good large-signal handling. 
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TDA1074A 


DUAL TANDEM ELECTRONIC POTENTIOMETER CIRCUIT 


GENERAL DESCRIPTION 


The TDA1074A is a monolithic integrated circuit designed for use as volume and tone control circuit 
in stereo amplifiers. This dual tandem potentiometer IC consists of two ganged pairs of electronic 
potentiometers with the eight inputs connected via impedance converters, and the four outputs driving 
individual operational amplifiers. The setting of each electronic potentiometer pair is controlled by an 
individual d.c. control voltage. The potentiometers operate by current division between the arms of 
cross-coupled long-tailed pairs. The current division factor is determined by the level and polarity of 
the d.c. contro! voltage with respect to an externally available reference level of half the supply voltage. 
Since the electronic potentiometers are adjusted by a d.c. control voltage, each pair can be controlled 
by single linear potentiometers which can be located in any position dictated by the equipment styling. 
Since the input and feedback impedances around the operational amplifier gain blocks are external, the 
TDA1074A can performs bass/treble and volume/loudness control. It also can be used as a low-level 
fader to control the sound distribution between the front and rear loudspeakers in car radio installations. 


Features 


@ High impedance inputs to both ‘ends’ of each electronic potentiometer 
@ Ganged potentiometers track within 0,5 dB 
@ Electronic rejection of supply ripple 
@ Internally generated reference level available externally so that the control voltage can be made to 
~ swing positively and negatively around a well-defined O V level 
@ The operational amplifiers have push-pull outputs for wide voltage swing and low current consumption 
The operational amplifier outputs are current limited to provide output short-circuit protection 
@ Although designed to operate from a 20 V supply (giving a maximum input and output signal level 
of 6 V), the TDA1074A can work from a supply as low as 7,5 V with reduced input and output 
signal levels 


QUICK REFERENCE DATA 


Supply voltage (pin 11) Vp typ. 20 V 
Supply current (pin 11) Ip typ. 22 mA 
Input signal voltage (r.m.s. value) Vi(rms) max. 6 V 
Output signal voltage (r.m.s. value) Vo(rms) max. 6 V 
Total harmonic distortion THD typ. 0,05 % 
Output noise voltage (r.m.s. value) Vno(rms) typ. 50 uV 
Control range Aa typ. 110 dB 
Cross-talk attenuation (L/R) Act typ. 80 dB 
Ripple rejection (100 Hz) 2100 typ. 46 dB 
Tracking of ganged potentiometers AGy typ. 0,5 dB 
Supply voltage range Vp 7,5to23 V 
Operating ambient temperature range Tamb —30 to +80 °C 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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TDA1074A 


ERENT EAE 28 


INTERNAL 
SUPPLY 


TDA1074A 
| 7287196 


Fig. 1. Block diagram and basic external components; 1,4 (at pin 9) and I,9 (at pin 10) are control in- 
put currents; V4 (at pin 9) and Vg (at pin 10) are control input voltages with respect to Vre¢ = Vp/2 

at pin 8; Z1 = Z2 = Z3 = Z4 = 22 kQ.; the input generator resistance Rg = 60 82; the output load 
resistance Ry = 4,7 kQ2; the coupling capacitors at the inputs and outputs are Cj = 2,2 wF and Cg = 10 uF 


respectively. 
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Dual tandem electronic potentiometer circuit TDA1074A 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 11) Vp max. 23 V 
Control voltages (pins 9 and 10) + Voeq;+Ve2 max. 1 Vv 
Input voltage ranges (with respect to pin 18) 

at pins 3, 4,5,6, 13, 14, 15, 16 Vj Oto Vp V 
Total power dissipation Prot max. 800 mW 
Storage temperature range T stg —55 to+ 150 OC 
Operating ambient temperature range Tamb —30 to +80 OC 


THERMAL RESISTANCE 
From crystal to ambient Rthcr-a = 80 K/W 


REMARK 


The difference between the TDA1074 and its successor the TDA1074A is shown in Fig. 2 as the 
different component configuration at pin 8. 


TDA1074 TDA1074A 


8 


100 nF 
| 7287192 


Fig. 2 Component configuration at pin 8 showing the 
difference between the TDA1074 and the TDA1074A. 
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TDA1074A 


APPLICATION INFORMATION 
~ Treble and bass control circuit 


Vp = 20 V; Tamb = 25 OC; measured in Fig. 3; Rg = 60 2; Ry > 4,7 kQ; Cy <30 pF; f = 1 kHz; with 
a linear frequency response (V1 = Vg2 = 0 V); unless otherwise specified 


- Supply current (without load) | 
Frequency response (—1 dB) 


Voltage gain at linear frequency 
response (V.1 = Vez =0 V) G,* _ 0 — 


Gain variation at f = 1 kHz 
at maximum bass/treble boost or 


cut at + Vo4 =+ Veg = 120 mV AG,* — ee. _ 
Bass boost at 40 Hz (ref. 1 kHz) 

Vco2 = 120 mV _ 17,5 — 
Bass cut at 40 Hz (ref. 1 kHz) 

~Ve2 = 120 mV | | = re: — 
Treble boost at 16 kHz (ref. 1 kHz) | 

Vey = 120 mV — 16 -- 
Treble cut at 16 kHz (ref. 1 kHz) 

—V_1 = 120 mV _ 16 _ 
Total harmonic distortion 

f = 1 kHz (measured selectively). THD _ 0,002 _ 

f= 20 Hz to 20 kHz THD _ | 0,005 | — 

f=1k THD — 0,015 | 0,1 

f= oy Hz to 20 kHz . THD — | 0,05 | 0,1 
‘Signal level at THD = 0,7% | | 

(input and output) Vi: o(rms) 55 6,2 | — 


Power bandwidth at reference 
— level Vo(rms) = 5 V (—3 dB); | | 

THD =0,1% | | B -— 40 | — 
Output noise voltages 

signal plus noise (r.m.s. value); 


f=20Hzto20kHz I’ Mantes) = 75 | = 

noise (peak value); weighted to | | 

DIN 45 405; CCITT filter | Vno(m) Ga ~| 160 | 230 
* Gy = Vo/Vj- 
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Dual tandem electronic potentiometer circuit TDA1074A 


Treble and bass control circuit 


parameter 


Cross-talk attenuation (stereo) 
f= 1 kHz 


ft = 20 Hz to 20 kHz 


Controi voitage cross-taik to 
the outputs at f = 1 kHz; 


Ve1(rms) = Vce2(rms) = 1 mV —Xct 
Ripple rejection at f = 100 Hz: 
VP(rms) < 200 mV &100 
Vp (+20V) 


470 kQ 
lin. 


1A: treble (left) 
1B: treble (right) 
2A: bass (left) 
2B : bass (right) 


__] INTERNAL 
SUPPLY 


V; 1A 
(Rg) " 
cea pees | ea : 
ay 1,8 nF 
pF i739 39 
f “ 
5 7 kK 
7 chi 22uF V>2A 
inputs {| en ad 
Ry 2 47kQ 
2,2 
RHF outputs to 
—>—_ power 
V; 1B amplifier 
(Re) 
Ry 2 4,7kQ 
+ R 
Ip 
39 kQ 22uF Vo 2B 
1,8 nF 
TDA1074A 
| MHL 12Ko 
aE et Se NaS See Re eee ear Oe een ae | ee } 
(4V} 7Z87195 


Fig. 8 Application diagram for treble and bass control. 
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Fig. 4 Frequency response curves; voltage gain (treble and bass) as a function of frequency. 
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Fig. 5 Control curve; voltage Fig. 6 Control curve; voltage 
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Dual tandem electronic potentiometer circuit TDA1074A 
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curve no. value of R 


Fig. 7 Voltage gain (Gy = V,/Vj) control curves as a function of the angle of rotation (a) ofa linear 
potentiometer (R); for curve numbers see table above; f = 40 Hz to 16 kHz. 


TDA1074A 


Fig. 8 Circuit diagram for 
measuring Curves in Fig. 7. 
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Fig. 9 Output signal level as a function of Vp; 
THD = 0,7%; f = 1 kHz; Ve1 =Ve2 = OV. 
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Fig. 10 Total harmonic distortion as a function of the output level; Vp = 20 V; Ry = 4,7 kQ; 
Vo1 = Ve2 =0 V (linear, Gy ¢o¢ = 1). f=1 ne — ———f=20 kHz. 
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Fig. 11 Power bandwidth at THD = 0,1%; reference level is 5 V (r.m.s.). 
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Fig. 12 Cross-talk as a function of frequency; linear ee setting om =Ve9 =0 V): Vj =5V; 
Rg =60 2; Ry =4,7 kQ. 
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Dual tandem electronic potentiometer circuit TDA1074A 


Application recommendations 


1. |f one or more electronic potentiometers in an IC are not used, the following is recommended: 

a. Unused signal inputs of an electronic potentiometer should be connected to the associated output, 
e.g. pins 3 and 4 to pin 2. 

b. Unused control voltage inputs should be connected directly to pin 8 (V;ef). 


2. Where more than one TDA1074A IC are used in an application, pins 1 can be connected together; 
however, pins 8(V,ef) may not be connected together directly. 


3. Additional circuitry for limiting the frequency response in the ultrasonic range. 


from pin 
7 (12) 


4 (15) 
TDA1074A 
2 (17) output 
3 (16) 
7287193 


(1) f_3 gp = 110 kHz at linear setting 
Fig. 13 Circuit diagram for frequency response limiting. 


4. Alternative circuitry for limiting the gain of the treble control circuit in the ultrasonic range. 


5 (14) 


TDA1074A 


7 (12) 


6 (13) 


7287194 


For Rgq = Rog = 3,3 kQ; f_3 gp = 1 MHz at linear setting 
For Rs1 = Rgg = 0 2; f_3 qp = 100 kHz at linear setting 


Fig. 14 Circuit diagram for limiting gain of treble control circuit. 
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TDA1510 


24 W BTL OR 2 x 12 W STEREO CAR RADIO POWER AMPLIFIER 


The TDA1510 is a monolithic integrated class-B output amplifier in a 13-lead single in-line (SIL) plastic 
power package. The device is primarily developed for car radio applications, and also to drive low- 
impedance loads (down to 1,6 (2). At asupply voltage Vp = 14,4 V, an output power of 24 W can be 
delivered into a 4 Q BTL (Bridge Tied Load), or, when used as stereo amplifier, it delivers 2 x 12 W 
into 202 or2x 7 W into 4 Q. 

Special features are: 


@ flexibility in use — stereo as well as @ internal limited bandwidth for high 
mono BTL frequencies 

@ high output power @ low stand-by current possibility, 

® low offset voltage at the output to simplify required switches 
(important for BTL) @ low number and small sized external 

@ large useable gain variation components 

@ very good ripple rejection @ high reliability 

@ load dump protection 

® a.c. short-circuit safe to ground 

@ thermal protection 


QUICK REFERENCE DATA 


Supply voltage range (operating) Vp 6to18 V 
Supply voltage (non-operating) Vp max. 28 V 
Supply voltage (non-operating; load dump protection) Vp max. 45 V 
Repetitive peak output current lORM max. 4A 
Total quiescent current ltot typ. 75 mA 
Stand-by current lob < 2 mA 
Switch-on current loo typ. 035 mA 
Input impedance | Z; | > 1 MQ 
Storage temperature range T stg —55 to+ 150 °C 
Crystal temperature Te max. 150 °C 
Bridge tied load application (BTL) 13,2 


Output power at Ry = 4 Q (with bootstrap) 

dtot = 05% 

dtot = 10% 
Supply voltage ripple rejection; Rg = 0; f = 1 kHz 
D.C. output offset voltage between the outputs 
Stereo application 


Output power at dioz = 10% (with bootstrap) 


Rp =4Q 
Rp =22 
Output power at dyot = 0,5% (with bootstrap) 
Rp =4Q 
Rp =2Q 


Channel separation 
Noise output voltage; Rg = 10 kQ; according to IEC curve-A 


PACKAGE OUTLINE 
13-lead SIL-bent-to-DIL; plastic power (SOT-141B). 
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Fig. 1 Internal block diagram; the heavy lines indicate the signal paths. 
Pin 4 is internally connected. 
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24 W BTL or 2 x 12 W stereo car radio power amplifier TDA1510 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage; operating (pin 10) Vp max. 18 V 
Supply voltage; non-operating Vp max. 28 V 
Supply voltage; during 50 ms (load dump protection) Vp max. 45 V 
Peak output current lom max. 6A 
Tota! power dissipation see derating curve Fig. 2 
Storage temperature range T stg —55 to+ 150 °C 
Crystal temperature Te max. 150 °C 


7286577.1 
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Fig. 2 Power derating curves. 


HEATSINK DESIGN EXAMPLE 
The derating of 3 K/W of the encapsulation requires the following external heatsink (for sine-wave 
drive): 
24 W BTL (4 Q) or 2 x 12 W stereo (2 2) 
maximum sine-wave dissipation: 12 W 
Tamb = 65 °C maximum 


— 65 
Rth h-a= = —3=4K/W. 


2 x 7 W stereo (4 &2) 
maximum sine-wave dissipation: 6 W 
Tamb = 65 °C maximum 


Rthh-a ee —3=11 KW. 
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TDA1510 


D.C. CHARACTERISTICS 
Supply voltage range (pin 10) 
Repetitive peak output current 
Total quiescent current 


Stand-by current 


Switch-on current (pin 11) at V74 <V Q (note 1) 


A.C. CHARACTERISTICS 
Tamb = 25 °C; Vp = 14,4 V; f = 1 kHz; unless otherwise specified 


Bridge tied load application (BTL); see Fig. 3 
Output power at R; = 4 Q (with bootstrap) 


Vp = 14,4 V; dtot = 0,5% 


Vp = 14,4 V; drot = 10% 


Vp = 13,2 V; dept = 0,5% 
Vp = 13,2 V; dtot = 10% 
Open loop voltage gain 
Closed loop voltage gain (note 2) 
Frequency response at —3 dB (note 3) 
Input impedance (note 4) 
Noise output voltage (r.m.s. value) at f = 20 Hz to 20 kHz 
Rg =0Q2 
Rs = 10 kQQ 


Rg = 10 kQ; according to IEC 179 curve A 


Supply voltage ripple rejection (note 5) 
f = 100 Hz 


D.C. output offset voltage between the outputs 


Loudspeaker protection (if one of the 2 outputs 
is short-circuited to ground) 
maximum d.c. voltage (across the load) 


Power bandwidth; —1 dB; dyoz = 0,5% 
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Vp 6 to 18 
lORM 4 
typ. 75 
tot < 150 
lob < 2 
typ. 0,35 
hed < 0,8 
p > 15,5 
2 typ. 18,0 
p = 20 
: typ. 24 
Po typ 15 
Po typ 20 
Go typ. 75 
Geo typ. 40 (+ 0,5) 
B 20 Hztomin. 20 
IZ; > 1 
Vn(rms) typ 0,2 
typ. 0,35 

Vnirms) < 0.8 
Vn typ 0,25 
2 42 

ap typ. 50 
< 50 

45.91 typ. 2 
|AV5.9| =, 1 
B 30 Hz to 40 


V 
A 


mA 
mA 


mA 


mA 
mA 
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24 W BTL or 2 x 12 W stereo car radio power amplifier 


Stereo application; see Fig. 4 
Output power at dio; = 10%; with bootstrap (note 6) 


Vp=14,4V;R, =4Q Po 
Vp=14,4V;Ry =22 Py 
Vp=13,2V; Ry, =42 Po 
Vp=132 VOR, =20 Po 
Output power at deo¢ = 0,5%; with bootstrap (note 6) 
Vp=14,4V; Ry, =42 Po 
Vp=14,4V; Ry =22 Po 
Vp=13,2V;R, =4Q Po 


Vp=13,2V; Ry, =22 Po 
Output power at dio; = 10%; without bootstrap 


Vp = 14,4 V; Ry =4 Q (notes 6, 8 and 9) Po 
Frequency response; —3 dB (note 3) B 
Supply voltage ripple rejection (note 5) 

f= 1 kHz RR 
Channel separation; Rs = 10 kQ; f = 1 kHz oY 
Closed loop voltage gain (note 7) Ge 
Noise output voltage (r.m.s. value) at f = 20 Hz to 20 kHz 

Rg = 022 Vin(rms) 

Rs = 10 kQ Vin(rms) 

Rs = 10 k&2; according to IEC curve A Vi 


Notes 
1. If V44 > V9, then 144 must be < 10 mA. 


typ. 


40 Hz to min. 20 


typ. 
> 

typ. 
typ. 


typ. 
typ. 
typ. 


TDA1510 


222222 


a 
on 
= 


50 


40 
50 


40 


0,15 
0,25 
0,2 


2. Closed loop voltage gain can be chosen between 32 and 56 dB (BTL), and is determined by external 


components. 

3. Frequency response externally fixed. 

4. The input impedance in the test circuit (Fig. 3) is typ. 100 kQ. 

5. Supply voltage ripple rejection measured with a source impedance of 0 {2 (maximum ripple amplitude: 
2V). 

6. Output power is measured directly at the output pins of the IC. 


7. Closed loop voltage gain can be chosen between 26 and 50 dB (stereo), and is determined by external 
components. 

8. A resistor of 56 k{2 between pins 3 and 7 to reach symmetrical clipping. 

9. Without bootstrap the 100 uF capacitor between pins 5 and 6 (or 8 and 9) can be omitted. Pins 6, 8 
and 10 have to be interconnected. 


November 1983 


495 


TDA1510 


100kQ 100kQ 


7289091.3 


2k 4,7 uF 


Fig. 3 Test and application circuit bridge tied load (BTL). 


TDA1510 


7 7Z89092.3 


Fig. 4 Test and application circuit stereo mode. 


(1) Belongs to power supply. 
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12 to 20 W HI-FI AUDIO POWER AMPLIFIER 


TDA1512 


TDA1512Q 


The TDA1512 is a monolithic integrated hi-fi audio power amplifier designed for asymmetrical power 
supplies for mains-fed apparatus. 
Special features are: 


Thermal protection 

Low intermodulation distortion 

Low transient intermodulation distortion 
Built-in output current limiter 

Low input offset voltage 

Output stage with low cross-over distortion 
Single in-line (SIL) power package 


QUICK REFERENCE DATA 


Supply voltage range 


Total quiescent current at Vp = 25 V 


Output power at diot = 0,7% 


sine-wave power 
Vp=25V;R, =42 
Vp=25V;R; =82 
music power 
Vp=32V; RR, =4Q 
Vp=32V;R, =82 


Closed-loop voltage gain (externally determined) 


Input resistance (externally determined) 


Signal-to-noise ratio at Pp = 50 mW 


Supply voltage ripple rejection at f = 100 Hz 


PACKAGE OUTLINES 
TDA1512: 9-lead SIL; plastic power (SOT-131B). 


TDA15120: 9-lead SIL-bent-to-DI L; plastic power (SOT-157B). 


typ. 


15 to 35 
65 


V 
mA 


== 
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PINNING 
ee a O 7 
1. Non-inverting input 
2. Input ground (substrate) 
O 6 
3. Compensation 
4. Ground potential 
5. Output 
6. Positive supply (Vp) 
7. Externally connected to 
8 O pin 6 
8. Ripple rejection 
THERMAL 9. Inverting input 
SHUT- DOWN (feedback) 
te i. 
a (output) 
(— input) ie 
10 
(+ input) 
CURRENT 
LIMITER 
ea 
20 O 4 
_ 7Z85151.1 


Fig. 1 Simplified internal circuit diagram. 
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oLSLVOL 


12 to 20 W hi-fi audio power amplifier 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage Vp max 
Repetitive peak output current lORM max 
Non-repetitive peak output current lOSM max. 


Total power dissipation see derating curve Fig. 2 


TDA1512 
TDA1512Q 


35 V 
3,2 A 
5 A 


Storage temperature T stg —55 to + 150 °C 
Operating ambient temperature Tamb —25 to + 150 °C 
A.C. short-circuit duration of load 
during full-load sine-wave drive 
Riu = 0; Vp= 30 V with Rj = 42 tsc max. 100 hours 
56 7285152 
Prot [4 
(W) LTT TT N.S PEt ett TT EN 
EESERERCS Bea SeRERNS 
ns Eater ad SSSR VS 
| See ERE 
10 a sae 
ae BEe 
ae | | | 
mn <8 
aie Paleales 
Re BEG 
| | Bae me 
| aaee 
fees Pt | 
| | eee 
0 ae ie a a 
—25 0 50 100 Tate) 150 
mounted on infinite heatsink. 
— — —- mounted on heatsink of 6 K/W. 
Fig. 2 Power derating curves. 
THERMAL RESISTANCE 
: Pa typ. 3 K/W 
From junction to mounting base th j-mb < 4 KAN 
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TDA1512 


—  TDAIS12Q 
D.C. CHARACTERISTICS 
Supply voltage range Vp 15 to 35 V 
Total quiescent current at Vp = 25 V tot typ. 65 mA 


A.C. CHARACTERISTICS 


Vp= 25 V; Ry = 40; f= 1 KHZ; Tampb = 25 °C; measured in test circuit of Fig. 3; unless otherwise 
specified | 
Output power 

sine-wave power at dto4* 0,7 % 


R, =42 Po typ. 13 
R, =82 Po typ. 7 


music power at Vp = 32 V 


Ry = 4 2; dege = 0,7 % Po typ. 21 W 

Ry =8 22; dtoze = 0,7 % Po typ. 12 W 

Ry = 8 22; diot = 10 % Po typ. 15. W 
Power bandwidth; —1,5 dB; dyoy = 0,7% B 40 Hz to 16 kHz 
Voltage gain | 

open-loop Go typ. 74 dB 

closed-loop | Ge typ. 30 dB 
Input resistance (pin 1) Rj > 100 k&2 
Input resistance of test circuit (Fig. 3) Rj typ. 20 k&QL 
Input sensitivity | 

for Po = 50 mW Vj typ. 16 mV 

for P, = 10 W Vj typ. 210 mV 
signal-to-noise ratio 

at Py = 50 mW; Rg = 2 kQX2; 

f = 20 Hz to 20 kHz; unweighted S/N > 68 dB 

weighted; measured according to 

IEC 173 (A-curve) S/N typ. 76 dB 
Ripple rejection at f = 100 Hz : RR typ. 50 dB 
Total harmonic distortion at Pp = 10 W dot oa aa fi 
Output resistance (pin 5) Ro typ. 01 2 
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Fig. 3 Test circuit. 


aa oe | ‘ 


4a1j!j;duie Jamod oipne I-14 M OZ 0} ZL 


dog 
> L 
oi Oi 
A RO 
O 


TDAI512. 
TDAIS12Q — 


FECES AEE 
i a a Pt a A Os 
eM s A coslpc alee Cle Ze Ono Net Nh es ole at 
Ee leaea le cslessb deca NW We Neste eaealeea 
BRR SPREE ERNE 


| ECE 8 


headed es tl NSN TONG Ise) 
Rae ARR SCENES 
Rise eee eset dealt ee Ne deen] eae 
Bee eaRSReeeteanNeee 
hee cee eee Seeks 


EECCA 


Fig. 4 Output power as a function of the supply voltage; f = 1 kHz; 


0,7 %; Sar ae diot = 10%. 
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Fig. 5 Total harmonic distortion as a function of the output power. 
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DEVELOPMENT DATA 
This data sheet contains advance information and TDA1514 


specifications are subject to change without notice. 


40 W HIGH-PERFORMANCE HI-FI AMPLIFIER 


The TDA1514 integrated circuit is a hi-fi power amplifier for use as a building block in radio, tv and 
audio recorder applications. The high performance of the iC meets the requirements of digital sources 
(e.g. Compact Disc equipment). 

The circuit is totally protected, the two output transistors both having thermal and SOAR protection. 


The circuit also has a mute function that can be arranged to operate for a period after power-on with a 
delay time fixed by external components. 


The device is intended for symmetrical power supplies but an asymmetrical supply may also be used. 


The theoretical maximum power dissipation with a stabilized power supply is (Vp - Vjy)?/277 Ry = 19 W, 
where Vp = + 27,5 V, Vu = —27,5 V and R,_ = 8 &2. Considering, for example, a maximum ambient 
temperature of 50 °C and a maximum junction temperature of 150 °C, the total thermal resistance 
Rthj-a s (150 - 50)/19 = 5,3 K/W. Since the thermal resistance of the SOT-131A encapsulation is 

< 1,5 K/W, the thermal resistance required of the heatsink is < 3,8 K/W. Thus the maximum output 
power, and therefore the music power output, is limited only by the supply voltage and not by the 
heatsink. 


QUICK REFERENCE DATA 


Supply voltage range (pin 6 to pin 4) Vp—-Vin 15 to 60 V 
Total quiescent current at Vp—Vyq = 55 V ltot typ. 60 mA 
Output power at THD = —60 dB; | 

Vp—Vy = 55 V;R, =822 Po typ. 40 W 
Closed loop voltage gain (determined externally) Geo typ. 30 dB 
Input resistance (determined externally) Rj typ. 20 kQ 
Signal-to-noise ratio at Pp = 50 mW (S+N)/N typ. 82 dB 
Supply voltage ripple rejection at f = 100 Hz RR typ. 72 dB 


PACKAGE OUTLINE 
9-lead SIL; plastic power (SOT-131A). 
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TDA1514 


THERMAL SOAR 
PROTECTION PROTECTION 


1 uF 
cars| 
20k. 
ar 
6800 
R2 fl 
22 pF 
+ 
ih THERMAL 
PROTECTION 
- 
“4 7280777 
Fig. 1 Block diagram. 
RATINGS 
Limiting values in accordance with the Absolute Maximum Rating System (IEC 134) 
Supply voltage (pin 6 to pin 4) Vp—-Vj 60 V 
Bootstrap voltage (pin 7 to pin 4) V bstr 70 V 
Output current (repetitive peak) lo 40 A 
Operating ambient temperature range Tamb —25 to + 150 °C 
Storage temperature range T stg —55 to+ 150 °C 
Power dissipation See Fig. 2 
Thermal shut-down protection time i. tor | 1 hour 
Short-circuit protection time* | ts¢ 10 min 
_ Mute voltage (pin 3 to pin 4) VM 7 V 


* Driven by a pink-noise voltage. 
Symmetrical power supply: a.c. and d.c. short-circuit protected. 
Asymmetrical power supply: a.c. short-circuit protected. 
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40 W high performance hi-fi amplifier TDA1514 


THERMAL RESISTANCE 
From junction to case Rth j-c max. 1,5 K/W 


7Z80778 


heatsink: 
Rth = 3,8K/W 


Fig. 2 Power derating curve. 


DEVELOPMENT DATA 
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TDA1514 


CHARACTERISTICS 
Vp=+27,5V;VuN=—27,5V; Ry =8 Q; f= 1 kHz; Tamb = 25 OC; unless otherwise specified; test 
circuit as per Fig. 1. 


Supply voltage range (pin 6 to pin 4) 
Maximum output current (peak value) 
Total quiescent current 
Output power with THD = —60 cB: 

at Vp—Vxy = 55 V 

at Vp—Vy = 44 V 

at Vp—Vy) = 32 V 
Total harmonic distortion at Pg = 32 W 


Intermodulation distortion at Pg = 32 W 
(note 1) | 


Power bandwidth (—3 dB) at THD= —60 dB 
Slew rate | 15 
Closed loop voltage gain (note 2) 29,7 
Open loop voltage gain 

Input impedance (note 3) 

S/N related to P, = 4 mW (note 4) (S+N)/N 

Input offset voltage tVio 

Input offset bias current + lio(b) 

Input bias current | + lip 

Output impedance Zo 


Supply voltage ripple rejection at 
ripple frequency = 100 Hz; 
ripple voltage (r.m.s. value) = 500 mV; 
source resistance = 2 kQ RR 


Mute time (note 5) ty 
Mute-on voltage (pin 3 to pin 4) VM(on) 
Mute-off voltage (pin 3 to pin 4) VM (off) 
Quiescent current into pin 2 (note 6) ld tot 
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DEVELOPMENT DATA 


40 W high performance hi-fi amplifier TDA1514 


TAT LORIE TY TEP TENET COLE Po mm ommanamardiudaltatt den rardenaiaan ts teeta] 


Notes to the characteristics 


1. 
2. 


Measured with two superimposed signals of 50 Hz and 7 kHz with an amplitude relationship of 4: 1. 


The closed loop gain is determined by external resistors (Fig. 1, R2 and R3) and is variable between 
20 and 46 cB. 


. The input impedance in the test circuit (Fig. 1) is determined by the bias resistor R1. 
. The noise voltage at the output is measured in the band 20 Hz to 20 kHz and source resistance 


Rg = 2kQ2. 


5. Determined by R4 and C1. 


6. The quiescent current into pin 2 determines (with the value of R4) the minimum power supply 


voltage at which the mute function remains in operation: 


Vp - Vn = la tot x R4 + Vin(on)max: 


> November 1985 — 507— | 


TDA1515A 
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24 W BTL OR 2 x 12 W STEREO CAR RADIO POWER AMPLIFIER 


The TDA1515A is a monolithic integrated class-B output amplifier in a 13-lead single in-line (SIL) 
plastic power package. The device is primarily developed for car radio applications, and alse to drive low- 
impedance loads (down to 1,6 22). At a supply voltage Vp = 14,4 V, an output power of 24 W can be 
delivered into a 4 Q BTL (Bridge Tied Load), or, when used as stereo amplificr, it dclivers 2 x 712 W 

into 2 Qlor 2x7 W into 4 Q. 

Special features are: 


® flexibility in use — mono BTL. @ internal limited bandwidth for high frequencies 
as well as stereo | @ low stand-by current possibility (typ. 7 uA), to 

® high output power | simplify required switches; TTL. drive possible 

@ low offset voltage at the output ® low number and small sized external 
(important for BTL) components 

@ large usable gain variation ® high reliability 


- @ very good ripple rejection 


The following currently required protections are incorporated in the circult. These protections alsu 
have positive influence on reliability in the applications. 


@ load dump protection : ® speaker protection in bridge configuration 
® a.c. and d.c. short-circuit safe to ® SOAR protection 

ground up to Vp = 18 V 6 outputs short-circuit safe to grournd in ETL. 
® thermal protection @ reverse polarity safe 


QUICK REFERENCE DATA 


Supply voltage range (operating) — Vp 6to 18 V 
Supply voltage (non-operating) Vp max, 28 V 
Supply voltage (non-operating; ioad dump protection) Vp max. 45 V 
Repetitive peak output current lORM max. 4A 
Total quiescent.current tot ——séit@zj 45 mA 
Stand-by current lob typ. 1 WA 
_ Switch-on current | Iso < — 700 pA 
Input impedance IZ; | > 1 MQ 
Bridge tied load application (BTL) Vp aa 14,4 {4 13,2 V 
Output power at Ry = 4 Q (with bootstrap) : Ea —_ 
diot = 0,5% Po typ. 18 | 15 W 
dtot = 10% Po typ. 24) 20 W 
Supply voltage ripple rejection; Rg = 0 22; f = 100 Hz RR typ. 50; 50 dB 
D.C. output offset voltage between the outputs |AV5.9| < 50 | 1 mV 
Stereo application | 
Output power at dtp; = 10% (with bootstrap) 
R,=42 7 Po typ. 7} 6W 
Rp = 2 Po typ. 12 19 W 
Output power at dtoz = 0,5% (with bootstrap) 
Rp =4Q Po typ. 55] 4,5 W 
RE =22 Po typ. 9; 7,5 W 
* Channel separation OX - At) 40 dB 
Noise output voltage; Ro = 10 kQ2; according to IEC curve- -A Vn typ. 0,2 Q, 12 mV 


SR ATCase SNe Ae na nm ee NN RA NE ny Ne EA RR gumnarnnerttn mR eet  fabtnin” Renner afte’ Jnee nomena gwnne? hime «Sree! ammeter une smennnpenter So hemineress nena a zs “ 7 ra - " fais - 
none ne tn sera prema nyt mata AN ARS RCRA GO MTR ROSES IORI AA ARE ES RES ICCTA RMR HE 


PACKAGE OUTLINE 13-lead SiL-bent-to-DIL: plastic power (SOT-141B). 
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TDAI515A 
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SUMP | soaR” | THERMAL 


Prot, | PROT. |SHUT DOWN 


5 4 9 7Z89090.1 


Fig. 1 Internal block diagram; the heavy lines indicate the signal paths. 


510 December 1984 | | 


24 W BTL or 2 x 12 W stereo car radio power amplifier TDA1515A 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage; operating (pin 10) Vp max. 18 V 
Supply voltage; non-operating Vp max. 28 V 
Supply voltage; during 50 ms (load dump protection) Vp max. 45 V 
Peak output current lom max. 6A 
Total power dissipation see derating curve Fig. 2 
Storage temperature range Tstg —55 to+ 150 °C 
Crystal temperature Te max. 150 °C 
A.C. and d.c. short-circuit safe voltage max. 18 V 
Reverse polarity max. 10 V 


7286577.1 


COCA REP NEN 
CeCe NE 
COCA ESS 

0 0 80 


—20 0 2 40 6 100 120 140 160 
T PG) 


amb ( 


Fig. 2 Power derating curves. 


HEATSINK DESIGN EXAMPLE 
The derating of 3 K/W of the encapsulation requires the following external heatsink (for sine-wave 
drive): 
24. W BTL (4 22) or 2x 12 W stereo (2 22) 
maximum sine-wave dissipation: 12 W 
Tamb = 65 °C maximum 


150—65 
Rthh-a = 1D —3=4K/W. 


2x 7 W stereo (4 {2) 
maximum sine-wave dissipation: 6 W 
Tamb = 65 °C maximum 


Rth h-a = oe —3=11K/W. 
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TDA1515A 


D.C. CHARACTERISTICS 


Supply voltage range (pin 10) Vp 6to 18 V 

Repetitive peak output current lORM < 4A 
Total quiescent current tot typ. 75 mA 

Switching level 11: OFF V44 < 1,8 V 

ON V44 > 3 V 

Impedance between pins 10 and 6; 10 and 8 7 

(stand-by position V7 < 1,8 V) IZofrFl > 100 kQ 
é = typ 1 pA 
Stand-by current at V11 =0to0,8V Isb c 100 pA 
Switch-on current (pin 11) at Vz4<V1Q (note 1) | typ Poe 
1 10 sO < 100 yA 


A.C. CHARACTERISTICS 
Tamb = 25 °C; Vp = 14,4 V; f = 1 kHz; unless otherwise specified 


Bridge tied load application (BTL); see Fig. 3 


Output power at R; = 4 Q (with bootstrap) > 155 W 
Vp = 14,4 V; dtog = 0,5% Po ‘typ. 18 W 
= . = ie) > 20 W 
Vp 14,4 V; diot 10% Po typ. 24 W 
Vp = 13,2 V; dtot = 0,5% = Po typ. 15 W 
Vp = 13,2 V; dtot = 10% Po typ. 20 W 
Open loop voltage gain Go typ. 75 dB 
Closed loop voltage gain (note 2) Ge typ. 40(+0,5) dB 
Output power without bootstrap (note 9) 
Vp = 14,4 V; dtot = 10 % Po typ. 15 W 
Vp= 14,4 V; dtot = 0,5 % Po typ. 12 W 
Vp = 13,2 V; dot = 10 % Po typ. 12 W 
Vp = 13,2 V; dtot = 0,5 % Po typ. 9W 
Frequency response at —3 dB (note 3) B 20 Hz to min. 20 kHz 
Input impedance (note 4) IZ; > 1 MQ 
Noise input voltage (r.m.s. value) at f = 20 Hz to 20 kHz 
= typ. 0,35 mV 
Rs = 10 kQ Vn(rms) c 0,8 mV 
Rs = 10 kQ; according to IEC 179 curve A Vn typ. 0,25 mV 
Supply voltage ripple rejection (note 5) 
f= 100 Hz RR 7 42 dB 
typ 50 dB 
D.C. output offset voltage between the outputs IAV5.9| < 50 mV 
typ 2mvVv 
Loudspeaker protection (all conditions) 
maximum d.c. voltage (across the load) |AV5.91 < 1V 
Power bandwidth; —1 dB; deg = 0,5% | B 30 Hz to 40 kHz 
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24 W BTL or 2 x 12 W stereo car radio power amplifier TDA1515A 


Stereo application; see Fig. 4 


Output power at dot = 10%; with bootstrap (note 6) 


Vp=14,4V;R, =4Q Po 7 ete 
yp. 

Vp=14,4V;R, =22 Po a oo 

Vp=13,2V;R, =42 Po | typ. 6 W 

Vp=13,2V;R_=22 Po typ. 10 W 
Output power at dtoz¢ = 0,5%; with bootstrap (note 6) 

Vp=14,4V;R_ =4Q Po typ. 5,5 W 

Vp=14,4V; Ry =2Q Po typ. 9 W 

Vp=13,2V;R, =4Q Po typ. 4,5 W 

Vp=13,2V; Ry, =2Q Po typ. 7,5 W 
Output power at dot = 10%; without bootstrap 

Vp= 14,4 V; Ry, = 4 & (notes 6, 8 and 9) Po typ. 6 W 
Frequency response at —3 dB (note 3) B 40 Hz to min. 20 kHz 
Supply voltage ripple rejection (note 5) RR typ. 50 dB 
Channel separation; Rs = 10 kQ; f = 1 kHz Qa - = a 
Closed loop voltage gain (note 7) Ge typ. 40 dB 
Noise output voltage (r.m.s. value) at f = 20 Hz to 20 kHz 

Rs = 022 Vin(rms) _ tyP.- 0,15 mV 

Rs = 10 kQ Vnirms) _ tYP. 0,25 mV 

Rs = 10 kQ2; according to IEC 179 curve A Vn typ. 0,2 mV 


Notes 


1. The internal circuit impedance at pin 11 is > 5 kQ if Vz4 > V0. 

2. Closed loop voltage gain can be chosen between 32 and 56 dB (BTL), and is determined by external 
components. For further gain reduction see Application Report. 

3. Frequency response externally fixed. 

4. The input impedance in the test circuit (Fig. 3) is typ. 100 kQ. 

5. Supply voltage ripple rejection measured with a source impedance of 0 2. (maximum ripple amplitude: 
2V). 

6. Output power is measured directly at the output pins of the IC. 

7. Closed loop voltage gain can be chosen between 26 and 50 dB (stereo), and is determined by external 
components. 

8. A resistor of 56 kQ. between pins 3 and 7 to reach symmetrical clipping. 

9. Without bootstrap the 100 uF capacitor between pins 5 and 6 (8 and 9) can be omitted. Pins 6, 8 and 
10 have to be interconnected. 
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S47 iF stand-by switch 
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Fig. 3 Test/application circuit bridge tied load (BTL). 
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I+ 
oh 
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TDA1515A 
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Fig. 4 Test/application circuit stereo. 


1. Belongs to power supply. 
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TDA1520 
TDA1520Q 


20 W HI-FI AUDIO POWER AMPLIFIER 


The TDA1520 is a monolithic integrated hi-fi audio power amplifier designed for asymmetrical or 
symmetrical power supplies for mains-fed apparatus. 
Special features are: 


Thermal protection 

Very low intermodulation distortion 

Very low transient intermodulation distortion 
Built-in output current limiter 

Low input offset voltage 

Output stage with low cross-over distortion 
Single in-line (SIL) power package 

A.C. short-circuit protected 


QUICK REFERENCE DATA 


Supply voltage range Vp 15to 40 V 
Total quiescent current at Vp = 33 V ltot _—sitYD.. 54 mA 


Output power at dio4 = 0,5% 
sine-wave power 


Vp=33V;R, =42 — Po typ. 22 W 

Vp=33 V; Rp =4Q Po > 16 W 

Vp=33 V; Rp, =82 Po typ. 11 W 
Closed-loop voltage gain (externally determined) Ge typ. 30 dB 
Input resistance (externally determined by Rg_7) Rj typ. 20 kQ2 
Signal-to-noise ratio at Pp = 50 mW S/N _ typ. 75 dB 
Supply voltage ripple rejection at f = 100 Hz RR typ. 60 dB 


PACKAGE OUTLINE 


TDA1520_ : 9-lead SIL; plastic power (SOT-131A). 
TDA15200: 9-lead SIL-bent-to-DIL; plastic power (SOT-157A). 
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SOAR i. 
PROTECTION [|_| F 


THERMAL 
SHUT — DOWN 


05 
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| CURRENT | 
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Fig. 1 Simplified internal circuit diagram. 


PINNING 


. Non-inverting input 

. Input ground (substrate) 

. Compensation 

. Negative supply (ground) © 

. Output 

. Positive supply (Vp) 

. Internally connected 

. Ripple rejection 

. Inverting input 
(feedback) 
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516 December 1983 


TDA1520 
TDA1520Q 


20 W hi-fi audio power amplifier 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage Vp max. 44 V 
Repetitive peak output current lORM max. 4A 
Non-repetitive peak output current losm max. 5 A 
Total power dissipation see derating curve Fig. 2 
Storage temperature Tstg —55 to+ 150 OC 
Operating ambient temperature Tamb —25 to + 150 °C 


A.C. short-circuit duration of load 
during fulli-load sine-wave drive 
R,_ = 0; Vp = 28 V with Rj = 4 Q and f > 20 Hz tse max. 1 hour 


50 7286580 
Prot {. a — 
(W) 

40 — oo : | ay Peete 4 


30 


0 100 150 
Tamb (PCL 3 


————- mounted on infinite heatsink. 
— —-~ mounted on heatsink of 2,3 K/W. 


Fig. 2 Power derating curves. 


THERMAL RESISTANCE 
From junction to mounting base Rthj-mb 2 K/W 
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TDA1520 
-TDA1520Q 


D.C. CHARACTERISTICS 


Supply voltage range Vp 15to 40 V 
. 22 to 105 mA 
Total quiescent current at Vp = 33 V | 
s P Ege typ. 54 mA 


A.C. CHARACTERISTICS 

Vp=33 V; Ry = 4; f = 1 kHz; Tamp = 25 OC; measured in test circuit of Fig. 3; unless otherwise 
specified _ 

Output power 


sine-wave power at dto4 = 0,5% | 
RL =42 P65 typ. 22 W 


Rp =4Q Po > 16 W 
Ry, =8Q Po typ. 11 W 
Power bandwidth; —3 dB; dio; = 0,5% B 20 Hz to 20 kHz 

Voltage gain 
open-loop Go typ. 74 dB 
closed-loop Ge typ. 30 dB 
Input resistance (pin 1) Rj = 1 MQ 
Input resistance of test circuit (Fig. 3) Rj typ. 20 kQ 
Input sensitivity | 
for Po = 50 mW Vj typ. 16 mV 
for Pg = 16 W Vj typ. 260 mV 


Signai-to-noise ratio 
at Po = 50 mW; Rs = 2 kQD; 


f = 20 Hz to 20 kHz; unweighted S/N typ. 75 dB 
weighted; measured according to 
IEC 179 (A-curve) S/N typ. 80 dB 
Supply voltage ripple rejection at f = 100 Hz RR typ. 65 dB 
Total harmonic distortion at Po = 16 W diot __— typ. 0,01 % 
Output resistance (pin 5) Ro typ. 0,01 
Ro < 0,1 Q 
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20 W hi-fi audio power amplifier 


TDA1520 
TDA1520Q 
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(1) Belongs to power supply. 
(2) In application to improve radio interference suppression. 


Fig. 3 Test circuit/basic application circuit. 
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20 W HI-FI AUDIO POWER AMPLIFIER 


GENERAL DESCRIPTION 


TDA1520A 
TDA1520AQ 


The TDA1520A is a monolithic integrated hi-fi audio power amplifier designed for asymmetrical or 


symmetrical power supplies for mains-fed apparatus. 


Features 


Low input offset voltage 

Output stage with low cross-over distortion 
Single in-line (SIL) power package 

A.C. short-circuit protected 

Very low internal thermal resistance 

Thermal protection 

Very low intermodulation distortion 

Very low transient intermodulation distortion 
Complete SOAR protection 


QUICK REFERENCE DATA 


Supply voltage range 
Total quiescent current at Vp = 33 V 
Output power at dyo4 = 0,5% 
sine-wave power 
Vp=33V; RL =42 
Vp=33V; Ry, =4Q 
Vp =42V; Ry, =8 Q 
Closed-loop voltage gain (externally determined) 
Input resistance (externally determined by Rg.7) 
Signal-to-noise ratio at Pp = 50 mW 
Supply voltage ripple rejection at f = 100 Hz 


PACKAGE OUTLINE 
TDA1520A_ : 9-lead SIL; plastic power (SOT-131A). 


TDA1520AQ: 9-lead SIL-bent-to-DIL; plastic power (SOT-157A). 


15 to 50 V 
typ. 70 mA 
typ. 22 W 
> 20 W 
typ. 20 W 
typ. 30 dB 
typ. 20 k&Q2 
typ. 76 dB 
typ. 60 dB 
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TDA1520A 


THERMAL 
PROTECTION 


SOAR _ 
PROTECTION 


7291174 


Fig. 1. Simplified internal circuit diagram. 


PINNING 


. Non-inverting input 

. Input ground (substrate) 

. Compensation | 

. Negative supply (ground) 

. Output 

. Positive supply (Vp) 

. Not connected 

. Ripple rejection 

. Inverting input 
(feedback) 


OAONDORWND — 
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TDA1520A 


20 W hi-fi audio power amplifier 


TDA1520AQ 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage Vp max. 50 V 
Repetitive peak output current lORM max. 4A 
Non-repetitive peak output current losM max. 5 A 
Total power dissipation see derating curve Fig. 2 
Storage temperature T stg —55 to+ 150 °C 
Operating ambient temperature Tamb —25to+ 150 °C 


Duration of a.c. short-circuit of load (Ry = 0 92) 
during full-load sine-wave drive at: 
Vg = + 20 V (symmetrical) and Reupply = 0 22; or 
Vg = 35 V (asymmetrical) and Reupply =4 & tsc max. 100 hours 


7291169 
50 = 


Prot 
(W) 
40 


30 


20 


mounted on infinite heatsink. 
— — —mounted on heatsink of 2,3 K/W. 


Fig. 2 Power derating curves. 


THERMAL RESISTANCE 
From junction to mounting base Rthj-mb < 2 K/W 
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TDA1520A 
TDA1520AQ 


D.C. CHARACTERISTICS 


Supply voltage range Vp 15 to 50 V 

; t 70 mA 
Total quiescent current at Vp = 33 V tot 2 ‘ 105 ” A 
Minimum guaranteed output current (peak value) IORM 2 3,2 A 


A.C. CHARACTERISTICS | 
Vp=33 V; Ry =4Q; f= 1 KHZ; Tamb = 25 OC; measured in test circuit of Fig. 3; unless otherwise 
specified 
Output power 
sine-wave power at d+; = 0,5% 


Ry =4Q Po typ. 22 W 

R_ =4Q (Fig. 4) Po > 20 W 

Rp =8Q;Vp=42V Po typ. 20 W 
Power bandwidth at dio; = 0,5% from Py = 50 mW to 10 W B 20 Hz to 20 kHz 
Voltage gain 

open-loop Go typ. 74 dB 

closed-loop Ge typ. 30 dB 
Internal resistance of pin 1 (at R4_g = °%) Rj > 1 MQ 
Input resistance of test circuit at pin 1 (Fig. 3) Rj typ. 20 kQ 
Input sensitivity 

for Pp = 16 W Vj typ. 260 mV 


Signal-to-noise ratio 
at Pp = 50 MW; Reouyrce = 2 K&2 


f = 20 Hz to 20 kHz; unweighted S/N typ. 76 dB 

weighted; measured according to 

IEC 179 (A-curve) S/N typ. 80 dB 
Ripple rejection at f = 100 Hz; Rg =0 2 RR typ. 60 dB 
Total harmonic distortion at Pp = 16 W dtot typ. 0,01 % 
Output resistance (pin 5) _ Ro typ. 0,01 & 

1 mV 

Input offset voltage — V5.8 4 100 mV 
Transient intermodulation distortion a 

at Pp = 10 W driv typ. 0,01 % 
Intermodulation distortion at Pp = 10 W din typ. 0,01 % 
Slew rate | SR typ. 9 V/us 
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20 W hi-fi audio power amplifier 


TDA1520A 
TDA1520AQ 


APPLICATION INFORMATION 
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Fig. 4 Output power (Po) versus supply voltage (Vp) at f = 1 kHz, dyo¢ = 0,5%, Gy = 30 GB. 
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TDA1520A 
TDA1520AQ 


APPLICATION INFORMATION (continued) 


Fig. 5 Total harmonic distortion (djo+) versus output power (P,) at Vp =33V, RL =4 92, f = 1 kHz. 


0,3 


dtot 
(%) 


0,2 
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Fig. 6 Total harmonic distortion (dyo¢) versus operating frequency (f) at Vy = 33 V, Ry = 4 &, 


Po = 10 W (constant). 
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DEVELOPMENT DATA 
This data sheet contains advance information and TDA15?21 


specifications are subject to change without notice. 


2 x 12 W HI-FI AUDIO POWER AMPLIFIER 


GENERAL DESCRIPTION 


The TDA1521 is a dual hi-fi audio power amplifier in a 9-lead single in-line (SIL-9) plastic power 
package. The device is especially designed for mains fed applications (e.g. stereo tv sound and stereo 
radio). 


Features 
@® Requires very few external components 


® |nput muted during power-on and off 
(no switch-on or switch-off sounds) 


Low offset voltage between output and ground 
Excellent gain balance between channels 
Hi-fi according to [EC 268 and DIN 45500 


Short-circuit-proof 


Thermally protected 


QUICK REFERENCE DATA 


Stereo applications 


Supply voltage range Vp +7,5 to +20 V 
Output power at THD = 0,5%, 

Vp=+16V Po typ. 12 W 
Voltage gain Gy typ. — 30 dB 
Gain balance between channels AGy typ. 0,2 dB 
Ripple rejection RR typ. 60 dB 
Channel separation x typ. 70 dB 
Noise output voltage Vno(rms) tyP. 70 wv 


rR a 8 


PACKAGE OUTLINE 
9-lead SIL; plastic power (SOT-131B). 
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TDA1521 


INV 1 


—INV 1 


GND 


—INV 2 


INV 2 


PINNING 


1. —INV1 non-inverting input 1 
2. INV1 inverting input 1 

3. GND ground 

4. OUT1 output 1 

5. —Vp negative supply 
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TDA1521 


OUT 1 


VOLTAGE 
COMPARATOR 


OUT 2 


7Z295533.1 


Fig. 1 Block diagram. 
OUT2 output 2 


+Vp positive supply 
INV2 __ inverting input 2 


ee 


—INV2 non-inverting input 2 


2 x 12 watt hi-fi audio power amplifier TDA1521 


FUNCTIONAL DESCRIPTION 


This hi-fi stereo power amplifier is designed for mains fed applications. The circuit is optimal for 
symmetrical power supplies but it is also well suited to asymmterical power supply systems. An output 
power of 2 x 12 watts (THD = 0,5%) can be delivered into an 8 Q load with a symmetrical power 
supply of +16 V. 


The gain is fixed internally at 30 dB, but can be changed externally if required. Internal gain fixing gives 
low gain spread and very good balance between the amplifiers (0,2 dB). 


A special feature is an input mute circuit which provides suppression of unwanted signals at the inputs 
during switching-on and off. This circuit disconnects the non-inverting inputs when the supply voltage 
is below +6 V, whilst allowing the amplifiers to remain in their d.c. operating condition. 

Two thermal protection circuits are provided, one monitors the average junction temperature and the 
other the instantaneous temperature of the power transistors. Both protection circuits activate at 

150 9C allowing safe operation to a maximum junction temperature of 150 °C without added distor- 
tion. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


a 


Supply voltage pins 5 and 7 


Non-repetitive peak 
output current pins 4 and 6 


Total power dissipation 
Storage temperature range 
Junction temperature 


Short-circuit time: 
outputs short-circuited 
to ground symmetrical 

power supply 


DEVELOPMENT DATA 


asymmetrical 
power supply; 
Vp< *V 
(unloaded); 
Rj 2 *Q 


* Value under investigation. 
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TDA1521 


7295531 
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1 heatsink 
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Fig. 2 Power derating curve. 


THERMAL RESISTANCE 
From junction to case Rth j-c = 2,5 K/W 


HEATSINK DESIGN EXAMPLE 

With derating of 2,5 K/W, the value of heatsink thermal resistance is calculated as follows: 

given Ru =8 Q2 and Vp = +16 V, the measured maximum dissipation is 14,6 W; then, for a maximum 
ambient temperature of 65 °C, the required thermal resistance of the heatsink is 


. 150 — 65 
Rth hea 4146 = 2,5 = 3,3 K/W 
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2 x 12 watt hi-fi audio power amplifier TDA1521 


CHARACTERISTICS 


Supply voltage range Vp — +16 +20 V 
Repetitive peak 
output current lORM — — 2,2 A 


Operating mode: symmetrical power supply; test circuit as per Fig. 3; 
Vp=+16V; RL =8Q; Tamb = 25 OC; f = 1 kHz 


Supply voltage range Vp +7,5 +16 +20 V 

Total quiescent current without Rx. ltot — 50 * mA 

Output power THD = 0,5% Po 10 12 _ Ww 
THD = 10% Po _ 15 — Ww 


Total harmonic 


distortion Po =6W THD — i 0,2 % 
Power bandwidth THD =0,5% 
note 1 B 20 Hz to 20 kHz 
| Voltage gain Gy 29 30 31 dB 
e Gain balance AGy — 0,2 — dB 
Pi Noise output voltage 
Q (r.m.s. value); 
= unweighted (20 Hz to 
a 20 kHz) Rg =2kQ Vno(rms) | — 70 140 uv 
re Input impedance IZ; | 14 20 26 kQ 
aT Ripple rejection note 2 RR 40 60 — dB 
i: | Channel separation Rs = 02 x 46 | 70 . dB 
QO 
Input bias current lib — 0,3 — LA 
D.C. output offset 
voltage w.r.t. GND VOFF — 20 200 mV 


Input mute mode: symmetrical power supply; test circuit as per Fig. 3; 
Vp=+4V; RL =8 Q; Tamb = 25 OC; f = 1 kHz 


Supply voltage 


Total quiescent current without Ry, 


Output voltage Vj; = 600 mV 


Noise output voltage 
(r.m.s. value): 
unweighted (20 Hz to 
20 kHz) 


Ripple rejection 


D.C. output offset 
voltage 


Vno(rms) 
RR 


VOFF 


* Value under investigation. 
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TDA1521 


CHARACTERISTICS (continued) 


parameter 


Operating mode: asymmetrical power supply; test circuit as per Fig. 4; 
Vp=24V; Ry =8Q; Tamb = 25 OC; f = 1 kHz 


Total quiescent current 
Output power 


Total harmonic 
distortion 


Power bandwidth 


Voltage gain 
Gain balance 


Noise output voltage 
(r.m.s. value); 
unweighted (20 Hz to 
20 kHz) 


Input impedance 
Ripple rejection 


Channel separation 


Notes to the characteristics 


tot 
THD =0,5% Po 
THD = 10% Po 
Po =4W THD 
THD = 0,5% 
note 1 B 
Gy 
AGy 
Rs = 2 kQ2 Vno(rms) 
IZ) 
note 2 RR 
Rs =0Q ox 


1. Power bandwidth at Po ;yax --3 dB. 


2. Ripple rejection at Rs = 0 2, f = 100 Hz to 20 kHz; 
ripple voltage = 200 mV (r.m.s. value) applied to positive or negative supply rail. 


* Value under investigation. 
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40 Hz to 20 kHz 
30 
0,2 


conditions min. typ. max. unit 
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2 x 12 watt hi-fi audio power amplifier TDA1521 
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STEREO CASSETTE HEAD PREAMPLIFIER AND EQUALIZER 


GENERAL DESCRIPTION 
The TDA1522 is a playback amplifier for car radio/cassette players. 


Features 


Two independent amplifiers with open loop gain of typ. 90 dB 

Internal d.c. feedback via a 140 k{Q2 resistor from output to feedback point 
A.C. characteristics that can be determined externally by an RC network 
Electronic on/off switching with transient suppression for switch on 
Head input at d.c. ground that eliminates the input coupling capacitor 
Minimal external component requirement 

Stability down to a gain of 30 dB 

Low input noise 

Low distortion 

D.C. input current < 2 uA 

Wide supply voltage range 


QUICK REFERENCE DATA 


Supply voltage range (pin 8) Vp 
Supply current (pin 8) Ip 
Operating ambient temperature range ~Tamb 
Total harmonic distortion THD 
Channel separation at Rg = 10kQ; Lo = 0 a 


PACKAGE OUTLINE 
9-lead SIL; plastic (SOT-142). 


7,5to 23 V 
typ. 5 mA 
—30 to +85 °C 
typ. 0,05 % 
min. 45 dB 
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Fig. 1 Block diagram with external components; also used as test circuit. 
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Stereo cassette head preamplifier and equalizer TDA1522 


7Z80266 


Fig. 2 Printed-circuit board component side, showing component layout for circuit of Figure 1. 


7Z80265 


Fig. 3 Printed-circuit board, showing track side. Dimensions 75 mm x 65 mm. 
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TDA1522 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage range (pin 8) Vp 7,5 to 23 V 
Power dissipation Prot max. 800 mW 
Feedback current (pins 3 and 7) lb max. 10 mA 
Storage temperature range | Tstg  —55 to +150 OC 
Operating ambient temperature range Tamb —30 to +85 °C 
Note 


All pins except 3 and 7 (feedback) can be connected to Vp (pin 8) or ground, (pin 5). 


CHARACTERISTICS Vp = 8,5 V; Tamb = 25 OC; test circuit Fig. 1 unless otherwise specified 


Supply (pin 8) 
Supply voltage range 
Supply current 


Inputs (pin 4 or 6) 


Noise input voltage (unweighted; r.m.s. value) 
at f = 20 Hz to 20 kHz* 


Noise input voltage 

at Rs = 0; f= 1 kHz2*, ** 
Noise input current 

at f= 1kHz*, 4 


D.C. input current 
at pins 4 and 6 


Outputs (pin 1 or 9) 


Output voltage 
at Vj = 0,3 mV; f = 315 Hz 


at THD= 1%; f = 1 kHz 


Output source current 
at V2.5 2 7,5 V; mute OFF 


D.C. output voltage 


Noise output voltage (weighted) 
at Rs = 300 92; Ls = 80 mH 


as DIN A (r.m.s. value) 
as CCITT (peak value) 
as CCIR (peak value) 


Noise output voltage (unweighted) 
at Rs = 300 22; Ls = 80 mH 


as DIN 45405 (peak value) 


* Measured in Fig. 4. ** See also Fig.6. “See also Fig. 7. 
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Stereo cassette head preamplifier and equalizer TDA1522 


parameter 


Mute on/off characteristics (pin 2)* 


Mute ON voltage 
at mute switch closed 


Mute ON current 
at mute switch closed or V7.5 =0V 


Mute OFF voltage 
at mute switch open 


Impedance 


Input impedance** 
at f= 1 kHz 


Output impedance** 
at f= 1 kHz 


General 
Internal feedback resistor** 
Open-loop voltage gain* * 
at f = 315 Hz 
Channel separation 
at Rs = 10 kQ2; Ls = 0; (note 1) 
Power supply ripple rejection 
at VP(rms) = 0,1 V; f = 100 Hz (note 2) 


Total harmonic distortion 
at f = 1 kHz; Vy = 0,72 V (note 3) 


Notes 


1. Frequency range 300 Hz to 20 kHz. 
2. Referred to the input. 
3. Measured selective. 


% 


See also Fig. 5. 
** Applies to each amplifier. 
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Fig. 5 Muting depth as a function of control voltage at pin 2. 
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Stereo cassette head preamplifier and equalizer 
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Fig. 6 Noise input voltage as a function of frequency. 
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Fig. 7 Noise input current as a function of frequency. 
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APPLICATION INFORMATION 
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Fig. 9 Simple mute application. 
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Stereo cassette head preamplifier and equalizer TDA1522 
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Fig. 10 Application for plop-free muting. 
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STEREO-TONE/VOLUME CONTROL CIRCUIT 


GENERAL DESCRIPTION 


The device is designed as an active stereo-tone/volume control for car radios, TV receivers and mains-fed 
equipment. It includes functions for bass and treble control, volume control with built-in contour (can 
be switched off) and balance. All these functions can be controlled by d.c. voltages or by single linear 
potentiometers. 


Features 


@ Few external components necessary 

@ Low noise due to internal gain 

@ Bass emphasis can be increased by a double-pole low-pass filter 
@ Wide power supply voltage range 


QUICK REFERENCE DATA 


Supply voltage (pin 3) Vp=V3.18 _ typ. 12 V 
Supply current (pin 3) | Ilp=l3 | typ. 35 mA 
Maximum input signal with | 

d.c. feedback (r.m.s. value) Vi(rms) typ. 2,5 V 
Maximum output signal with 

d.c. feedback (r.m.s. value) Voirms) typ. 3.V 
Volume control range | Gy ~—80 to + 21,5 dB 
Bass control range at 40 Hz AGy typ. +15 dB 
Treble control range at 16 kHz AGy typ. +15 dB 
Total harmonic distortion THD | typ. 0,3 % 


Output noise voltage (unweighted; r.m.s. value) 
at f = 20 Hz to 20 kHz; Vp = 12 V; 


for max. voltage gain Vno(rms) typ. 310 uV 

for voltage gain Gy = —40 dB V no(rms) typ. 100 pV 
Channel separation 

at Gy = —20 to + 21,5 dB Acs typ. 60 dB 
Tracking between channels 

at Gy = —20 to + 26 dB AGy max. 2,5 dB 
Ripple rejection at 100 Hz RR typ. 50 dB 
Supply voltage range (pin 3) Vp = V3.18 7,5 to 16,5 V 
Operating ambient temperature range Tamb —30 to +80 °C 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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(1) Series resistor is recommended in the event of the capacitive loads exceeding 200 pF. 


Fig. 1 Block diagram and application circuit with single-pole filter. 


a aaa 


Stereo-tone volume control circuit TDA1524A 


TDA1524A TDA1524A 


5(14) 6 (13) 7 (12) 


ia 10kQ 33kQ2 
eee Eee 
56 nF 


+ 
15 nF —— 2,2 uF 
10kQ I i 
7 Z 7Z87200A 


5(14) 6 (13) 


2 7Z87199A 
Fig. 2 Double-pole low-pass filter Fig. 3 D.C. feedback with filter network 
for improved bass-boost. for improved signal handling. 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 3) Vp=V3.18 max. 20 V 
Total power dissipation Prot max. 1200 mW 
Storage temperature range Tstg —55 to + 150 OC 
Operating ambient temperature range Tamb —30 to +80 9C 
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TDA1524A 


D.C. CHARACTERISTICS 


Vp = V3.1 = 12 V; Tamb = 25 OC; measured in Fig. 1; Rg <600 Q; Ry 2 4,7 kQ; CL < 200 pF; 
unless otherwise specified 


Pee oi Po Tm 


Supply (pin 3) 
Supply voltage 


Supply current 
at Vp =8,5 V 
at Vp =12 V 
at Vp = 15 V 


D.C. input levels (pins 4 and 15) 
at Vp = 8,5 V 
at Vp = 12 V 
at Vp = 15 V 


D.C. output levels (pins 8 and 11) 
under all control voltage conditions 
with d.c. feedback (Fig. 3) 
at Vp = 8,5 V 
at Vp = 12 V 
at Vp = 15 V 


Pin 17 


internal potentiometer supply voltage 
at Vp = 8,5 V 
Contour on/off switch (control by 447) 


contour (switch open ) 
linear (switch closed) 


Application without internal potentiometer 
supply voltage at Vp = 10,8 V 
(contour cannot be switched off) 


Voltage range forced to pin 17 


D.C. control voltage range for volume, 
bass, treble and balance 
(pins 1, 9, 10 and 16 respectively) 


at V17.18=5V V1,9,10,16 

using internal supply V1,9,10,16 
Input current of control inputs 

(pins 1, 9, 10 and 16) —!1,9,10,16 
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Stereo-tone volume contro! circuit TDA1524A 


A.C. CHARACTERISTICS 


Vp = V3.18 = 8,5 V; Tamb = 25 °C; measured in Fig. 1; contour switch closed (linear position); 
volume, balance, bass, and treble controls in mid-position; Rg < 600 Q; Ry = 4,7 kQ; Cy < 200 pF; 
f = 1 kHz; unless otherwise specified | 


parameter min. typ. max. 


Control range 


Max. gain of volume (Fig. 5) Gy max 20,5 21,5 23 dB 
Volume control range; Gy max/Gy min AGy 90 100 — dB 
Balance control range; Gy = 0 dB (Fig. 6) AGy — —40 _ dB 
Bass control range at 40 Hz (Fig. 7) AGy +12 +15 = dB 
Treble control range at 16 KHz (Fig. 8) AGy +12 +15 — dB 
Contour characteristics see Figs 9 and 10 


Signal inputs, outputs 


Input resistance; pins 4 and 15 (note 1) 


at gain of volume control: Gy = 20 dB Ri4.15 10 — — kQ 
Gy = —40 dB Ria15 — 160 | — kQ. 
Output resistance (pins 8 and 11) Ro8,11 — 7 300 Q 


Signal processing 
Power supply ripple rejection 


at Vp(rms) < 200 mV; f = 100 Hz; Gy = 0 dB RR 35 50 — dB 
Channel separation (250 Hz to 10 kHz) 

at Gy = —20 to + 21,5 dB Xes 46 60 — dB 
Spread of volume control with 

constant control voltage V1.4g8 = 0,5 V17.128 AGy — = +3 dB 


Gain tolerance between left and right 
channel V 16-18 = V1-18 = 0,5 V17.18 AGy L-R ae _ 1,5 dB 
Tracking between channels 
for Gy = 21,5 to —26 dB 
f = 250 Hz to 6,3 kHz; balance adjusted at 
Gy = 10 dB AGy — — 2,5 dB 
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TDA1524A 


A.C. CHARACTERISTICS (continued) 


parameter 


Signal handling with d.c. feedback (Fig. 3) 
Input signal handling 

at Vp = 8,5 V; THD = 0,5%; 

f = 1 kHz (r.m.s. value) 

at Vp = 8,5 V; THD = 0,7%; 

f = 1 KHz (r.m.s. value) 

at Vp = 12 V; THD = 0,5%; 

f = 40 Hz to 16 kHz (r.m.s. value) 

at Vp = 12 V; THD = 0,7%; 

f = 40 Hz to 16 kHz (r.m.s. value) 

at Vp = 15 V; THD = 0,5%; 

f = 40 Hz to 16 kHz (r.m.s. value) 

at Vp = 15 V; THD = 0,7%; 

f = 40 Hz to 16 kHz (r.m.s. value) 
Output signal handling (note 2 and note 3) 

at Vp = 8,5 V; THD = 0,5%; 

f = 1 kHz (r.m.s. value) 

at Vp = 8,5 V; THD = 10%; 

f = 1 kHz (r.m.s. value) 

at Vp = 12 V; THD = 0,5%; 

f = 40 Hz to 16 kHz (r.m.s. value) 

at Vp. = 15 V; THD = 0,5%; 

f = 40 Hz to 16 kHz (r.m.s. value) 


Vi(rms) 


Vi(rms) 


Vi(rms) 


Vi(rms) 


Vi(rms) 


3,2 


Vi(rms) 


Vo(rms) 2,0 


Vo(rms) 2,2 


Vo(rms) 3,0 


Vo(rms) 30° 


Noise performance (Vp = 8,5 V) 


Output noise voltage (unweighted; Fig. 15) 
at f = 20 Hz to 20 kHz (r.m.s. value) 
for maximum voltage gain (note 4) 

_ for Gy = —3 dB (note 4) 


Output noise voltage; weighted as DIN 45405 
of 1981, CCIR recommendation 468-2 (peak value) 
for maximum voltage gain (note 4) 
for maximum emphasis of bass and treble 
(contour off; Gy = —40 dB) 


260 
70 


Vno(rms) 
no(rms) 


Vno(m) 890 


Vno(m) 360 


Noise performance (Vp = 12 V) 


Output noise voltage (unweighted; Fig. 15) 
at f = 20 Hz to 20 kHz (r.m.s. value; note 5) 
for maximum voltage gain (note 4) 
for Gy = —16 dB (note 4) 


Output noise voltage; weighted as DIN 45405 

of 1981, CCIR recommendation 468-2 (peak value) 
for maximum voltage gain (note 4) 

for maximum emphasis of bass and treble 

(contour off; G, = —40 dB) 


Vno(rms) 
Vno(rms) 


Vno(m) 


Vno(m) 
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Stereo-tone volume control circuit TDA1524A 


parameter symbol min. max. 


Noise performance (Vp = 15 V) 


Output noise voltage (unweighted; Fig. 15) 
at f = 20 Hz to 20 kHz (r.m.s. value; note 5) 
for maximum voltage gain (note 4) V no(rms) — 350 | — uv 
for Gy = 16 dB (note 4) V no(rms) — 110 : 220 uv 


Output noise voltage; weighted as DIN 45405 
of 1981, CCIR recommendation 468-2 (peak value) 
for maximum voltage gain (note 4) 
for maximum emphasis of bass and treble 

(contour off; Gy = —40 dB) 


Vno(m) 


Vino(m) 


Notes to characteristics 
1. Equation for input resistance (see also Fig. 4) 
160 kQQ 
i= = + Gy max = 12. 
1+ Gy 
2. Frequencies below 200 Hz and above 5 kHz have reduced voltage swing, the reduction at 40 Hz and 
at 16 KHz ts 30%. 


3. In the event of bass boosting the output signal handling is reduced. The reduction is 1 dB for 
maximum bass boost. 


4, Linear frequency response. 
5. For peak values add 4,5 dB tor.m.s. values. 


200 7Z86926 


-60 -40 —-20 0 20 40 
Gy (dB) 


Fig. 4 Input resistance (Rj) as a function of gain of volume control (Gy). Measured in Fig. 1. 
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TDA1524A 


7Z86924 


ttt TEN 
Titer ETN 


Vie—18 (V) 
Fig. 5 Volume control curve; voltage gain (Gy) Fig. 6 Balance control curve; voltage gain (Gy) 
as a function of control voltage (V4.7g). as a function of control voltage (V 46.18). 
Measured in Fig. 1 (internal potentiometer supply | Measured in Fig. 1 (internal potentiometer supply 
from pin 17 used); Vp = 8,5 V; f = 1 kHz. from pin 17 used); Vp = 8,5 V. ‘ 


7Z86923 


Vio~18 (V) 
Fig. 7 Bass control curve; voltage gain (Gy) Fig. 8 Treble control curve; voltage gain (Gy) 
as a function of control voltage (V3.79). as a function of control voltage (V 49.18). 
Measured in Fig. 1 with single-pole filter Measured in Fig. 1 (internal potentiometer supply 


(internal potentiometer supply from pin 17 used); from pin 17 used); Vp = 8,5 V; f = 16 kHz. 
Vp =8,5 V; f = 40 Hz. 
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Stereo-tone volume control circuit TDA1524A 


7290390 


10 102 104 f (Hz) 105 


Fig. 9 Contour frequency response curves; voltage gain (Gy) as a function of audio input frequency. 
Measured in Fig. 1 with single-pole filter; Vp = 8,5 V. 


7290391 


10 102 103 104 f (Hz) 105 


Fig. 10 Contour frequency response curves; voltage gain (G,) as a function of audio mpue frequency. 
Measured in Fig. 1 with double-pole filter; Vp = 8,5 V. 


20 ; PU ep oP Erie: PoP UP PPE H io? fididi i : a 


—10 


—20 : eee ee ee es i be eh done i Bop on pil i Pod op Pb 
10 102 103 104 f (Hz) 10° 


Fig. 11 Tone control frequency response curves; voltage gain (G,) as a function of audio input 
frequency. Measured in Fig. 1 with single-pole filter; Vp = 8,5 V. 
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TDA1524A 


7Z86919 


f (Hz) 10° 


103 


Fig. 12 Tone control frequency response curves; voltage gain (G,) as a function of audio input 
frequency. Measured in Fig. 1 with double-pole filter; Vp = 8,5 V. 


7Z86918 


THD 
(%) 


0,2 


10 104 f (Hz) 10° 


Fig. 13 Total harmonic distortion (THD); as a function of audio input frequency. Measured in Fig. 1; 
Vp = 8,5 V; volume control voltage gain at 


Vo 
Gy = 20 log — =O GB. 
Vj 
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Stereo-tene volume control circuit TDA1524A 
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7286915 


2,0 
Fig. 14 Total harmonic distortion (THD); as a function of output voltage (Vo). Measured in Fig. 1: 


Vp = 8,5 V; fj = 1 kHz. 


Pee 7286921 


Viio(rms) 


V 
(uV) 300 | 


250 }-- 


(2) Vp=12V. 
(3) Vp =8,5 V. 


Fig. 15 Noise output voltage (Vro(rms); unweighted); as a function of voltage gain (Gy). Measured in 
Fig. 1; f = 20 Hz to 20 kHz. 
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DEVELOPMENT DATA 
This data sheet contains advance information and | | TD A 534 


specifications are subject to change without notice. 


14-BIT ANALOGUE TO DIGITAL CONVERTER (ADC) 


An integrated 14-bit analogue to digital converter (ADC) which uses the successive approximation 
conversion technique and includes the comparator, reference source and clock on the same chip. 

The high linearity makes it very suitable for signal processing while the accurate, temperature-compen- 
sated reference source makes it applicable for instrumentation purposes. 

The ADC accepts unipolar or bipolar input signals. 

Digital output data is in serial form. 

All digital outputs are fully TTL compatible. 


QUICK REFERENCE DATA 


Positive supply voltage (pin 5) Vp typ. 5 V 
Negative supplu voltage 1 (pin 6) —Vn1_ typ. 5 V 
Negative supply voltage 2 (pin 9) —Vn2_ typ. 17 V 
Signal-to-noise ratio S/N typ. 84 dB 
Linearity error typ. +% LSB 
Total power dissipation | Prot _—ityp. 500 mW 
Operating ambient temperature range Tamb —20to +70 9C 
Storage temperature range Tstg —595 to + 150 OC 
Resolution 14 bits 
Full scale input current les typ. 4 mA 
PACKAGE OUTLINE 


28-lead dual in-line; plastic (with internal heat spreader) (SOT-117BE). 
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~TDA1534 


SUCCESSIVE 
APPROXIMATION 
REGISTER (SAR) 


CONTROL 

LOGIC 
REFERENCE CLOCK 
SOURCE OSCILLATOR 
ee | 


7Z80636 
Fig. 1 Block diagram. 


PIN DESIGNATION 


1 start conversion 15 | decoupling binary 

2 status out 16 weighted 

3 data out 17 | current sources 

4 data strobe | 18 lref] 

5 positive supply voltage 19 lref2 

6 negative supply voltage 1 20 l ref 

7 oscillator input 21 | decoupling binary 

8 oscillator input 22 { weighted current sources 
9 negative supply voltage 2 23 offset binary input 
10 24 analogue signal input 
11 decoupling binary 25 analogue ground 

12 weighted current 26 oscillator 

13 sources 27 oscillator 

14 28 digital ground 
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DEVELOPMENT DATA 


14-bit analogue to digital converter TDA1534 


FUNCTIONAL DESCRIPTION 


The circuit consists of the following parts: 


14-bit D/A converter 


Using ‘‘dynamic element matching’, which results in high accuracy, linearity and longterm stability, 
without the need of trimming. The main parts of the DAC are the binary wieghted current sources and 
the bit switches. The DAC also delivers an offset binary current for bipolar operation of the ADC. 


Fast settling comparator/substractor 


Consisting of a high speed, clamped operational amplifier with special frequency compensation system. 


Successive approximation register (SAR) 


This register is an array of fourteen addressable latches, with the outputs connected to the bit switches 
of the D/A converter. , 


Logic-level converters 


Converting the internally used current-mode-logic (CML) levels to TTL levels, for easy interface of the 
ADC with standard logic families. 


Clock oscillator and control logic 


Delivering the pulses and timing for the SAR and takes care of the communication with the peripheral 
circuits. 


Reference source 

Based on the bandgap voltage of silicon, with extra temperature compensation circuit. 

For the timing of the output signals see Fig. 3. At the leading edge of the start conversion (SC) pulse 
the ADC starts converting the input voltage. During the conversion cycle the following signals appear 


at the output pins: 


Status (pin 2) 
This signal can be used to force the Sample-Hold-Circuit, in front of the ADC, in hold mode. 


Data strobe (pin 4) 


This signal is used to clock the data-out signal into the peripheral devices. 


Data out (pin 3) 


The 14 bits serial, binary, output code of the A/D converter starting with the most significant bit 
(MSB). The data must be considered valid at the trailing edge of the data-strobe signal. 
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TDA1534 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Positive supply (pin 5) Vp Oto7 V 
Negative supply vo!tage (pin 6) —VNI Oto7 V 
Negative supply voltage (pin 9) | —VN2 Oto 20 V 
Storage temperature | | Tstg —55 to + 150 °C 
Operating ambient temperature range Tamb —20 to + 70 °C 
Total power dissipation Prot derating curve (Fig. 2) 


CHARACTERISTICS (see application circuit Fig. 4) 
Vp=5 V;—Vny71 =5 Vi —Vu2 = 17 V; Tamb = + 25 OC, unless otherwise specified. 


cere RE ied oon Od 


Positive supply voltage (pin 5) 


Negative supply voltage 1 (pin 6) a. 5 _ V 
Negative supply voltage 2 (pin 9) —VN2 17 18 V 
Positive supply current Ip 30 40 mA 
Negative supply current —IN4 37 45 mA 
Negative supply current —InN2 10 13 mA 
Totai power dissipation Prot 500 — mW 
Resolution 14 — bits 
Analogue input 
Full scale input current 

offset-binary current switched off | IFs 4,0 4,2 mA 
Temperature coefficient 

pin 23 short-circuited TC t.b.f. _ 10°°/K 
Zero-offset 

offset-binary current switched off 
Offset voltage —Vo 20 30 mV 
Temperature coefficient TC t.b.f. — uVv/ K 
Offset current lo 500 — . nA 
Temperature coefficient TC t.b.f. _ nA/K 
Linearity 
Linearity error t% — LSB 
Linearity 

from —20 to + 70 °C +% — LSB 
Offset binary current | IBo 0,50-Ips | 0,55*Ieo .| mA 
Temperature coefficient TC | t.b.f. _ 10°°/K 
Signal to noise ratio* S/N 84 — dB 


560 May 1985 


DEVELOPMENT DATA 


14-bit analogue to digital converter 


Start conversion (pin 1) 


Input current 
Vit (<0,8 V) —ly — _ 
Vin (> 2,0 V) 4 — = 


Data, strobe, status (pins 3, 4 and 2) 
Output current 


VoL (<0,6 V) I3,4,2 6,4 16 

VOH (> 2,4 V) —13,4,2 | 160 400 
Conversion time 

C96-27 = 220 pF + 1% tc — 8,5 
Signal width (pin 1) 

start conversion tsc 0,2 = 


Delay time (pin 2) 

status out tsp — 60 
Set-up time (pin 3) 

data out tps — 25 


Pulse duration (pin 4) 
data strobe high tpSH — 125 


TDA1534 


max. unit 


1,6 mA 
40 pA 


* Signal-to-noise ratio within 10 Hz and 20 kHz bandwidth of a 1 kHz full scale sinewave, generated 


at a sample rate of 44 kHz. 
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TDA1534 


7280638 


Fig. 2 Power derating curve. 
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Fig. 3 Switching times waveforms. 
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14-bit analogue to digital converter | TDA1534 


TDA1535 
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470 nF ground 


OFFSET BINARY 
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CLOCK 
OSCILLATOR | 


10x 1,2 i ie | 
470 nF , ko | Q | 
220 pF 7Z80639 


Fig. 4 Application and test circuit. 


All earthed components connected to analogue ground (pin 25). 
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14-BIT DAC WITH 85 dB S/N RATIO 


GENERAL DESCRIPTION 


The TDA1540 is a monolithic integrated 14-bit digital to analogue converter (DAC). It incorporates a 
14-bit input shift register with output latches, binary weighted current sources with switches and a 
reference source. : | 

The IC features an improved switch circuitry which eliminates the need for a deglitcher circuit at the 
output. This results in a signal-to-noise ratio of typical 85 dB in the audio band. 


QUICK REFERENCE DATA 


ac eerste Hd atest A meer ret tA ef RO Arte NERS 8} AOA ennai MenenRAAtent wt ht ren ream {*Pima —PthaleAteeY SARA yA ha rn Arteta 


Supply voltages 


pin 4 VP4 typ. 5 V 

pin 7 ' VN1 typ. —5H V 

pin 11 VNQ2 typ. -—17 V 
Signal-to-noise ratio (full scale sine-wave) . 

at analogue output (pin 22) S/N typ. 85 dB 
Non-linearity at Tamb = —20 to + 70 °C typ. %2 LSB 
Current settling time. tes typ. 0,5 ps 
Maximum input bit rate ; 

at data input (pin 1) BRmax min. 12 Mbit/s 
Maximum clock frequency 

at clock input (pin 28) fol max Min. 12 MHz 
Full scale temperature coefficient 

at analogue output (pin 22) TCes typ. +30-10° K"' 
Operating ambient temperature range Tamb —20to+ 70 °C 
Total power dissipation Prot typ. 350 mW 


tore tamme sere! 


PACKAGE OUTLINE 
TDA1540P: 28-lead DIL; plastic (SOT-117BE). 
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TDA1540P 


FUNCTIONAL DESCRIPTION | 


The binary weighted current sources are obtained by a combination of a passive divider and a time 
division concept. Figure 1a gives the diagram of one divider stage. The total emitter current 41 of the 
passive divider is divided into four more or less equal output currents. 


The output currents of the passive divider are now interchanged during equal time intervals generated 
by means of a shift register. The average output currents are exactly equal as a result of this operation. 
A ripple on the output current, caused by a mismatch of the passive divider, is filtered by an a.c. 
low-pass filter, requiring an external filter capacitor. 


The outputs of the dividers are combined to obtain the output currents | (17), | (i5) and 21 (13) 
(see Fig. 1b). The current of the most significant bit is generated by an on-chip reference source. 
A binary weighted current network is formed by cascading the current division stages (see Fig. 2). 


The interchanging pulses are generated by an on-chip oscillator and a 4-bit shift register. The binary 
currents are switched to the current output (pin 22) via diode-transistor switching stages; therefore, 
the voltage on the output pin must be 0 V + 10 mV. The output current can be converted into a 
voltage by means of a summing amplifier. 


Figure 3 represents the data input format, and an application circuit is given in Fig. 4. 


SHIFT 
REGISTER 


7289039 


Fig. 1a Circuit diagram of one divider stage. Fig. 1b Waveforms showing output 
currents |4, Ig and Ig of Fig. 1a. 
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14-bit DAC with 85 dB S/N ratio TDA1540P 
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Fig. 2 Functional diagram showing cascading of current division stages. 
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Fig. 3 Format of input signals. 
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RATINGS 7 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltages 
with respect to GND (pin 6) | 
at pin 4 VP4 max. 12 V 
at pin 7 VN1 max. —12 V 
_atpin 11 | | VN2 max. —20 V 
at pin 4 with respect to pin 11 Vp1—-VN2 max. 32 V 
_ at pin 7 with respect to pin 11 | —Vni-Vn2. is --T to +20 V 
Total power dissipation _ Prot max. 600 mW 
Storage temperature range T stg —55 to+ 125 OC 
Operating ambient temperature range Tamb —25 to+80 OC 


CHARACTERISTICS (see application circuit Fig. 4) 
Tamb = 25 ae at typical supply voltages; unless otherwise specified 


Supply voltages 
with respect to GND (pin 6) 


at pin 4 
at pin 7 
at pin 11 


Supply currents 
at pin 4* 
at pin 7 
at pin 11 


Power dissipation 


Total power dissipation 


Tem perature 


Operating ambient temperature range 


* When the output current is “I fs (% full scale output current). 
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14-bit DAC with 85 dB S/N ratio TDA1540P — 


ee ee ee 


Data input DATA (pin 1) 

Input voltage HIGH 7,0 
Input voltage LOW 0,8 
Input current HIGH at Vjy 50 
Input current LOW at Vj, 0,2 
Maximum input bit rate — Mbits/s 


Latch enable input LE (pin 2) 

Clock input CP (pin 28) 

Input voltage HIGH 7,0 
Input voltage LOW 0,8 
Input current HIGH at Vjy4 50 
Input current LOW at Vj, 0,2 
Maximum clock frequency — 


Oscillator (pins 8 and 9) 


Oscillator frequency 
at Cg.9 = 820 pF 200 


Analogue output loyt (pin 22) 


Output voltage compliance + 10 
Full scale current 42 
Zero scale current 100 


Full scale temperature coefficient 
Tamb = —20 to + 70 °C — 


Settling time to + “24LSB 
all bits on or off — 


Signal-to-noise ratio* _ 


* Signal-to-noise ratio within 20 Hz and 20 kHz of a 1 kHz full scale sinewave, generated at a sample 
rate of 44 kHz. 
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TDA1540P 


+5V -5V -17V 
5 1nF 
10nF ; 820pF 25kQ 
DATA 
~ 
aay INS O 
a 7 > oe 
= TDA1540 NE5534 th order 
6202 Cauer-type 
iO.B 2s) filter 
metal- film 
resistors 
ir ak: iF ik: ae 
7 7 7 7 7 7 7 “4 7 “4 7Z289082.2A 
Fig. 4 Application circuit. 
PINNING 
1 DATA data input DATA CP 
2 -LE latch enable input 
3 Vref voltage reference = 
4 Vpq positive supply Vref i.e, 
5 1.¢.* frequency compensation 
on-chip operational amplifier ee 
6 GND ground 24] ca 
7 VN4 negative supply 
> oo | oscillator capacitor a 
9 OSC2 122] tout 
10. Vrer9 voltage reference | TDA1540 
11) Vaya negative supply osci| 8 | C7 
12 C1 ) decoupling binary re a0 Ce 
13. C2 weighted current Ed 20) 
14 C3 J sources: Vref2 C5 
15 lrett a 
16 lref2 - current reference sources 
17 lref3 J lref3 
18 C4 
l 
19 C5 | decoupling binary weighted ae 
20 C6 | current sources 15 | lrett 
21 C7 
22) lout analogue output i esa 
23 C8 ~) decoupling binary Fi ead 
ig. 5 Pinning diagram. 
24 C9 | weighted current : ener 
25 C10 sources 
26 _i.c.* voltage reference 
27 i.c.* voltage reference 
28 CP clock pulse input 


* i.c.: internally connected. 
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DEVELOPMENT DATA 
This data sheet contains advance information and TDA1541 


specifications are subject to change without notice. 


DUAL 16-BIT DAC 


GENERAL DESCRIPTION 


The TDA1541 is a monolithic integrated dual 16-bit digital-to-analogue converter (DAC) designed for 
use in hi-fi digital audio equipment such as Compact Disc players, digital tape or cassette 1ecorders. 


Features 

@ Selectable two-channel input format: offset binary or two’s complement 
@ |{nternal timing and control circuit 

@ TTL compatible digital inputs 

@® High maximum input bit-rate and fast settling time 


QUICK REFERENCE DATA 


a ne eR QV RELL || Rl tee et te en RH PREETI et or Nt TTR RR ERAT Ae Sl ne A RC I ts n/t AA" Sr RTO EN YR OREN AES RSPR PLAC MARR Am AO 


Supply voltages 


pin 28 VDD typ. 5 V 

pin 26 Vpop1 typ. eV 

pin 15 Vpop2 typ. ~15 V 
Supply currents | 

pin 28 IDp typ. 45 mA 

pin 26 lpo4 typ. 45 mA 

pin 15 Ilpp2 ~~ ~~«&typ. 25 mA 
Signal-to-noise ratio 

(full scale sine-wave) 

at analogue outputs (AOL; AOR) S/N typ. 95 dB 
Non-linearity 
Current settling time to + 1 LSB tes typ. 1 us 
Maximum input bit rate 

at data input (pin 3) BRimax min. 6 Mbits/s 
Maximum clock frequency 

at clock input (pin 2) fBCKmax min. 6 MHz 

at clock input (pin 4) fsCcKmax min. 12 MHz 
Full scale ternperature coefficient | 

at analogue outputs (AOL; AOR) TCes typ. +200x 10° K'' 
Operating ambient temperature range Tamb | —20to+70 °C 
Total power dissipation Prot typ. 850 mW 


STEARNS 1 0 AL RR ARE RET = ON mR 


OTE TESTERS ONES ACORN Setanta 


PACKAGE OUTLINE 
28-lead DIL; plastic (with internal heat spreader) (SOT-117BE-13). 
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Fig. 1 Block diagram. | 7295344 
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TDA1541 


Dual 16-bit DAC 


PINNING 
‘ | latch enable input 
LEMS { word select input 
2 BCK* bit clock input 


data left channel input 


3. DATA L/DATA data input (selected format) 


4 DATA R/SYS* | data right channel input 


{ system clock input 


5 GND (A) analogue ground 
6 AOR right channel output 
TDA1541 7 DECOU 
8 DECOU 
9 DECOU 
10 DECOU decoupling 
11 DECOU 
12 DECOU 
x 13 DECOU 
> 14. GND (D) digital ground 
: Lea . tr —15 V supply voltage 
= | _ | iat tose not connected 
© Fig. 2 Pinning diagram. 
TT 18 DECOU 
= 19 DECOU 
S 20 DECOU 
21 DECOU - decoupling 
22 DECOU 
23 DECOU 
24 DECOU 
25 AOL left channel output 
26 Vpp1 —5 V supply voltage 
27. OB/TWC* mode selection input 
28 Vpp + 5 V supply voltage 


* See Table 1 data selection input. 


November 1985 


573 


TDA1541 


FUNCTIONAL DESCRIPTION 


The TDA1541 accepts input sample formats in time multiplexed mode or simultaneous mode with 
any bit length. The most significant bit (MSB) must always be first. This flexible input data format 
allows easy interfacing with signal processing chips such as interpolation filters, error correction 
circuits, pulse code modulation adaptors and audio signal processors (ASP). 


The high maximum input bit-rate and fast settling time facilitates application in 4 x oversampling 
systems (44,1 kHz to 176,4 kHz) with the associated simple analogue filtering function (low order, 
linear phase filter). 


Input data selection (see also Table 1) 


With input OB/TWC connected to ground, data input (offset binary format) must be in time multiplexed 
mode. It is accompanied with a word select (WS) and a bit clock input (BCK) signal. A separate system 
clock input (SCK) is provided for accurate, jitter-free timing of the analogue outputs AOL and AOR. 


With OB/TWC connected to Vpp the mode is the same but data format must be in two's complement. 


When input OB/TWC is connected to (Vpp 7) the two channels of data (L/R) are input simultaneously 
via (DATA L) and (DATA R), accompanied with BCK and a latch-enable input (LE). With this mode 
selected the data must be in offset binary. 


The format of data input signals is shown in figures 3, 4 and 5. 


True 16-bit performance is achieved by each channel using three 2-bit active dividers, operating on the 
dynamic element matching principle, in combination with a 10-bit passive current-divider, based on 
emitter scaling. All digital inputs are TTL compatible. 


Table 1 Input data selection 


OB/TWC 
—5 V simultaneous DATA L 
OV time MUX OB DATA OB 
+5V time MUX TWC DATA TWC 
Where: 
LE = latch enable 
WS = word select 
BCK = bit clock 


DATAL  =data left 

DATA R = data right 

DATAOB = data offset binary 

DATA TWC = data two’s complement 

MUX OB ~~ = multiplexed offset binary 
MUX TWC = multiplexed two’s complement 
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Dual 16-bit DAC TDA1541 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage ranges 


pin 28 Vpp Oto+7 V 

pin 26 VDD1 Oto—7 V 

pin 15 Vpp2 Oto—17 V 
Crystal temperature range TXTAL —55 to+ 150 °C 
Storage temperature range T stg —55 to+ 150 °C 
Operating ambient temperature range ~Tamb —20to +70 °C 
Electrostatic handling* Ves —1000 to + 1000 V 


THERMAL RESISTANCE 
From junction to ambient Rthj-a = 35 K/W 


DEVELOPMENT DATA 


* Discharging a 250 pF capacitor through a 1 kQ series resistor. 
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CHARACTERISTICS 
Vpp =+5V;Vpp1 =—5 V; Vpp2 = —12 V; Tamb = + 25 OC; measured in Fig. 1; unless otherwise 


specified. 
parameter min. | typ. max. 
Supply 
Supply voltage ranges 
pin 28 ~Vpp 4,0 5,0 6,0 
pin 26 —Vpp1 4,5 5,0 6,0 
pin 15 —-Vpp2 14 15 16 
Supply currents 
pin 28 IDD — 45 tbf 
pin 26 —Ipp1 — 45 tbf 
pin 15 —Ipp2 — 25 tof 
Resolution Res — 16 — 
Inputs 
Input current (pin 3 and pin 4) 
digital inputs LOW (<0,8 V) Me — — tbf 
digital inputs HIGH (> 2,0 V) ly — _ tbf 
Input frequency 
at clock input (pin 4) : fsck _ — 12 
at clock input (pin 2) | feck — — 6 
at data inputs (pin 3 and pin 4). FD AT — — 6 
at word select input (pin 1) fws — — 200 
Input capacitance of digital inputs C, ~~ 12 — 
Oscillator 


Oscillator frequency 
with internal capacitor fose 150 200 250 


Analogue outputs (AOL: AOR) 


Output voltage compliance Voc tbf _ tbf 
Full scale current les 3,4 4,0 46 
Zero scale current t 17s - tbf = 


Full scale temperature coefficient 


Tamb = —20 to + 70 °C TCEs _ + 200 x 10°° — 
Linearity error integral 
Linearity error differential 

at Tamb = 25 OC Eq — 0,5 1 


at Tamb = —20 to + 70 OC 
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Dual 16-bit DAC TDA1541 


: 90 95 — dB 


Signal-to-noise ratio + THD* S/N 
Settling time to + 1 LSB tes = 1 - Us 
Channel separation a 80 tbf — dB 
Unbalance between outputs Alfs — 0,1 0,2 dB 
Time delay between outputs tq — — 1 Es 
Power supply ripple rejection* * 
Vpop =t+5V RR — tbf _ dB 
Vpp1=—9 V RR — tbf — dB 
Vpp2=—15 V RR — _ tof ~ dB 
Signal-to-noise ratio 
at bipolar zero S/N _ —100 _ dB 


Timing (see Figs 3, 4 and 5) 


Rise time t- _ + 35 ns 
Fall time tf _ = 35 ns 
< Bit clock cycle time tcy 160 _ — ns 
= Bit clock HIGH time tHB 48 — —_ ns 
E Bit clock LOW time tLB 48 - = ns 
= Bit clock fall time to latch rise time tFBRL 0 = — ns 
3 Bit clock rise time to latch fall time tRBEL 0 ~ — ns 
rr Data set-up time to bit clock tspB 32 — a ns 
a Data hold time to bit clock tupB 0 = — ns 
Data set-up time to system clock tsps 32 — — ns 
Word select hold time to system clock tuws 0 = a ns 
Word select set-up time to system clock tsws 32 — — ns 
Bit clock fall time to system clock rise time tEBRS 32 — a ns 
System clock rise time to bit clock fall time tRSFB 32 = — ns 
System clock fall time to bit clock rise time tESRB 50 = = ns 
Bit clock rise time to system clock fall time tRBFS 0 a — ns 
Latch enable LOW time tLLE 20 = — ns 
Latch enable HIGH time tHLE 32 — a ns 


* 


Signal-to-noise ratio + THD with 1 kHz full scale sinewave generated at a sampling rate of 176,4 kHz. 
“ Vripple = 1% of supply voltage and frinpie = 100 Hz. 
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ws 
<tHws > 
— tows <— 
SCK J ie 
trBFS 
> <«— tFsRB—> 
trsFR—» 
Moces ee t 
>| ~<- HB <TR> FBRS -> ~< 
BCK 


DATA 


7295347 


Fig. 3 Format of input signals; time multiplexed at fscK = facK (I?S format). 


SCK \ LE 


tRBFS —» —<«—tiLe 
<— tFsRB——> 


ty tf trsFB—> 


—>| TFBRS |<— 


BCK 


tsps <-tspp>! <tHpB> 


DATA 


7295348 


Fig. 4 Format of input signals; time multiplexed at fgcK = 2 x fBCK. 
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DEVELOPMENT DATA 


Dual 16-bit DAC 


TDA1541 


DATA L 


DATA R 


tspp—>! <tHpp> «—___———tHpB —————__> 


Fig. 5 Format of input signals; simultaneous data. 


MSB 


MSB 


7Z95346 
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TDA1559A 


MOTOR SPEED REGULATOR 


The TDA1559 is a 3 pins speed regulator circuit for d.c. motors. It is especially intended for low-voltage 
motors in battery operated cassette recorder systems and record players. The IC features a high multi- 
plication coefficient (k = 21,5) and a low drop-out voltage (0,5 V). It also contains a current limiter 

and thermal shut-down. 


QUICK REFERENCE DATA 


Supply voltage Vp max. 16 V 
Internal reference voitage Vref typ. 1,26 V 
Drop-out voitage V9.3 typ. 05 V 
Limited output current ID lim __sityp. 0,7 A 
Multiplication coefficient k typ. 21,5 
Thermal limitation Tjlim typ. 145 OC © 
Operating ambient temperature range Tamb —25 to +70 °C 
PACKAGE OUTLINE Dimensions in mm 


Fig. 1 TO-126 (SOT-32). 
Pin 1 connected to metal part of mounting surface. 


(1) Within this region the cross-section of the leads is uncontrolled. 
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TDA1S59A 


CRYSTAL 
TEMPERATURE | 
LIMITER 


REFERENCE 
VOLTAGE 


CURRENT 
LIMITER 


- 7Z86301 
Fig. 2 Functional diagram. 

RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage Vp = V4.3 max. 16 V 

Output current Ip max. 1,2 4 

Storage temperature T stg —25 to+125 SC 

Junction temperature (limited by thermal limitation) qj max. 7130 °C 

Operating ambient temperature range Tamb —25 to + 70 &C 

THERMAL RESISTANCE 

From junction to case Rth j-c = 10 K/W 

From junction to ambient Rth j-a = 100 K/W 


7286300 


Fig. 3 Test circuit. 
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Motor speed regulator 


CHARACTERISTICS 


Vp=9V;l9= 70 mA; Tamp = 25 OC; R1 = 0; heatsink with Ry, = 100 K/W and after thermal stab- 
lization; unless otherwise specified; see test circuit Fig. 3. 


Internal reference voltage 


Drop-out voltage 


Quiescent current 


Limiting output current 


Thermal limitation 
Line regulation variation 


Vref versus Vp 
k-spread versus Vp 


Iq versus Vp 


Load regulation variation 


Vref versus I9 


k-spread versus |9 


Temperature coefficient 
variation 
Vref versus Tamb 


k-spread versus Tamb 


Iq versus Tamb 


Multiplication coefficient* 


1,26 


— 0,5 0,7 
— 0,85 1,1 
0,8 1,3 1,8 
045 0,7 1 
193 21,5 24,3 
130 — 160 
0 0,9 2,0 
O 0,07 0,16 
—0,3 +0,2 +1 
a 11 = 
- 0,95 —_ 
—0,4 0 +04 
—-0,03 0 +0,03 
—0,05 0 +0,05 
—0,2 01 +0,4 
--0,02 0,01 +0,04 
—0,03 0 +0,03 
ee = 
— --0,08 = 


TDA1559A 


Alg=+10mA 


OC | Vref = 1,2 V 


mV/Vi\\, 0 
wry |{¥P= 21 to 15V 
P Alg=+10mA 
%I |) p= 2,1 to 15 V 
uA/V \\12=0 
%/V ||Vp=2,1to 15 V 
V/A | : 
% mA Ip = 50 to 100 mA 

ly = 50 to 100 mA 
%/mA\ | 2 
i iene 
mV/K 
aa | Tamb = ~5 to +55 °C 
; Tamb = —5 to +55 OC 
os Cane en | 
wHA/K || Tamb = —9 to +55 OC 
%/K |JIg=0 


* There are 4 ranges of k-factors, indicated by either ‘1’, ‘2’, ‘3’, or ‘4’ on the package. Ordering a 


specific range is not possible. 


1 = 19,3 to 20,5 
2 = 20,3 to 21,5 
3 = 21,310 22,7 
4 = 22,5 to 24,3 
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TDA1559A 


APPLICATION INFORMATION 


(1) Inclusion of D (BA220) is optional; it permits compensa- 
tion of variation of the motor resistance as function of 
temperature. 


7286302 


Fig. 4 Example of using the TDA1559 in a d.c. motor speed regulation circuit. | 
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Motor speed regulator 


Notes to Fig. 4 


R2 = R2’+ R2” 

E,=nxCxo¢ where: n_ = speed in revolutions per minute 
20 1 C = motor constant 

Lent ee @ =magnetic flux 
60 C.¢ 


En = electromotive force (e.m.f.) 
T = motor torque 
Rm= motor resistance 


En can be expressed as: 


En = Im (<t— Rm) + Vret {1+ (1+) J+R2x Ig 


For optimal regulation (dn/dT = 0), (At = Rm) should be zero. 
However, if R1 = k x Rm, the regulator will be oscillating, so for stability always R1< k x Rp. 
R2 is determined by: 
Vref X R1 x (1 ee 
k 
Fe a at ee 
R1 

En — (R1X Ig) — Vref — Im (=> — Rm) 


Example: 
En = Eaoao = 3,58 V + 11,6% 
Rm = 13. Q + 10% 
n= 2000 rev/min 


T= 1mNm 
R1 = 220 2 
R2' = 82 Q 
R2" = 220 Q 


When a diode (D = BA220) is connected is series with pin 1, then the expressions for R2 and E,, are: 


(Vref + Vp) x R1x (144) 


k 
R2 = $$ 
En —(R1 x Iq) — (Vref + Vp) — Im (5 — Rm) 
R1 R1 1 
En= lm (4¢— Rm) +(Vret + Vo) [1+ Hy (14+2)} + R24 Iq 


Example: 


En = Eagoo = 3,58 V + 11,6% 
Rm = 13 2 + 10% 

n = 2000 rev/min 

T=1mNm 

R1= 2200 

R2’ = 160 2 

R2" = 470 


D = BA220 
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Fig. 5 Variation in motor speed (n is revolutions per minute) as a function of the applied motor 


25 °C. 


torque at Tamb 


7286303 


O 
Tomb. \ ©) 


Fig.6 Variation in motor speed (n is revolutions per minute) as a function of the ambient temperature 


at T 


QV. 


1 mNm nominal and Vp = 


= BA220; see Fig. 4). 


: with diode (D 
—_—— — — —: without diode. 
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Fig. 7b Vp=9V. 


Moter speed megulator 


Fig. 7 Variation in motor speed (n is revolutions per minute) as a function of the ambient temperature 


without diode (D = BA220; see Fig. 4). 
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TDA1574 


INTEGRATED FM TUNER FOR RADIO RECEIVERS 


GENERAL DESCRIPTION 


The TDA1574 is a monolithic integrated FM tuner circuit designed for use in the r.f./i.f. section of car 
radios and home-receivers. The circuit comprises a mixer, oscillator and a linear i.f. amplifier for signal 
processing, plus the following additional features. 


Features 


@ Keyed automatic gain control (a.g.c.) 
@ Regulated reference voltage 

@ Buffered oscillator output — 

@ Electronic standby switch 

@ Internal buffered mixer driving 


QUICK REFERENCE DATA 


Supply voltage range (pin 15) Vp 7to 16 V 
Mixer input bias voltage (pins 1 and 2) V124 typ. 1V 
noise figure — NF typ. 9 dB 
Oscillator output voltage (pin 6) V6-4 typ. 2V 
output admittance at pin 6 for f = 108,7 MHz Y22 typ. 1,5+j2 mS 
Oscillator output buffer 
D.C. output voltage (pin 9) | V9.4 typ. 6 V 
Total harmonic distortion THD typ. —15 dBC 
Linear i.f. amplifier output voltage (pin 10) V10-4 typ. A5 V 
noise figure at Rg = 300 22 NF typ. 6,5 dB 
Keyed a.g.c. output voltage range (pin 18) V 18-4 + 0,5 to Vp—0,3 V 
PACKAGE OUTLINE 


18-lead DIL; plastic (SOT-102HE). Se | 
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06S 


~ 100 
a.g.c. output V5 = 
R ML 300 Q N2 N1 3 
a.g.c. 
ad aS 
22 nF ’ narrowband oi 
1002 Mout i i i 
i i information standby switch ~] 
I 68 Q Z Vv 
‘7 5 = 


22 nF 22 nF 


7 
9?) 
oO 
al 
Cc 
beh) 
5 

< 
—_ 
c 
10.) 
oOo 


12 11 
3002 22 nF linear 
aa i.f. amplifier 


output 
RL} | 3002 
STANDBY 
SWITCH “a 
1nF buffered 
+— oscillator 


output 


LF. 
AMPLIFIER 


OSCILLATOR 
OUTPUT BUFFER 


BALANCED 
MIXER 


REFERENCE 
VOLTAGE 


6,8 pF 1 nF y 10 nF 3,9 pF 
Rg2 ol . 
500 30 pF 
EMF 2 
7Z90311.2 


f =98 MHz 


‘7 


Coil data 


L1: TOKO MC-108, 514HNE-150014S14; L = 0,078 uH 
L2: TOKO MC-111, E516HNS-200057: L = 0,08 nH 
L3: TOKO coil set 7P, N1 = 5,5 + 5,5 turns, N2 = 4 turns 


Fig. 1 Block diagram and test circuit. 


Integrated FM tuner for radio receivers TDA1574 


FUNCTIONAL DESCRIPTION 


Mixer 


The mixer circuit is a double balanced multiplier with a preamplifier (common base input) to obtain 
a large signal handling range and a low oscillator radiation. 


Oscillator 


The oscillator circuit is an amplifier with a differential input. Voltage regulation is achieved by 
utilizing the symmetrical tanh-transfer-function to obtain low order 2nd harmonics. 


Linear IF amplifier 
The IF amplifier is a one stage, differential input, wideband amplifier with an output buffer. 


Keyed AGC 


The AGC processor combines narrow- and wideband information via an RF level detector, a comparator 
and an ANDing stage. The level dependent, current sinking output has an active load, which sets the 
AGC threshold. 

The AGC function can either be controlled by a combination of wideband and narrowband information 
(keyed AGC), or by a wideband information only, or by narrowband information only. If only narrow- 
band AGC is wanted pin 3 should be connected to pin 5. If only wideband AGC is wanted pin 12 
should be connected to pin 13. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 15) Vp=V15-4 max. 18 V 
Mixer output voltage (pins 16 and 17) V16, 17-4 max. 35 V 
Standby switch input voltage (pin 11) V41-4 max. 23 V 
Reference voltage (pin 5) V5.4 max. 7 V 
Field strength input voltage (pin 12) V12-4 max. 7V 
Total power dissipation Prot max. 800 mW 
Storage temperature range T stg —55 to+ 150 °C 
Operating ambient temperature range Tamb —40 to +85 °C 


THERMAL RESISTANCE 
From junction to ambient (in free air) Rth j-amb = 80 K/W 


Note 


All pins are short-circuit protected to ground. 
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CHARACTERISTICS 
Vp = V15.4 = 8,5 V; Tamb = 25 °C; measured in test circuit Fig. 1; unless otherwise specified 


[wom nmi [rn [vo [me [oe] 


Supply (pin 15) 
Supply voltage 


Supply current (except mixer) 
Reference voltage (pin 5) 


Mixer 

D.C. characteristics 

Input bias voltage (pins 1 and 2) 
Output voltage (pins 16 and 17) 
Output current (pin 16 + pin 17) 


A.C. characteristics (f; = 98 MHz) 

Noise figure 

Noise figure including transforming network 

3rd order intercept point 

Conversion power gain | 

4 (VM(out) 10,7 MHz)” Rs4 
(EMF1 98 MHz) 2 RML 

Input resistance (pins 1 and 2) 


10 log 


Output capacitance (pins 16 and 17) 


Oscillator 

D.C. characteristics 

Input voltage (pins 7 and 8) 
Output voltage (pin 6) 


A.C. characteristics (fog. = 108,7 MHz) 


Residual FM (Bandwidth 300 Hz to 15 kHz); 
de-emphasis = 50 us 
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Integrated FM tuner for radio receivers TDA1574 


Linear i.f. amplifier 
D.C. characteristics 
Input bias voltage (pin 13) V13-4 — 1,2 — V 
Output voltage (pin 10) V10-4 — 45 — V 


A.C. characteristics (f; = 10,7 MHz) 
Input impedance 


R14-13 240 300 360 G2 
014-13 = 13 = pF 
Output impedance 
R10-4 240 300 360 Q2 
C10-4 = 3 = pF 
Voltage gain | 
20 loa Er GyiF 27 30 * dB 
Tamb = —40 to + 85 °C AGy|F — 0 _ dB 
1 dB compression point (r.m.s. value) 
at Vp =8,5V V10-4rms — 750 — mV 
at Vp =7,5V V10-4rms — 550 — mV 
Noise figure 
at Rs = 300 22 | NF _ 6,5 _ dB 
Keyed a.g.c. 
D.C. characteristics 
Output voltage range (pin 18) V18-4 0,5 — Vp—0,3 | V 
A.G.C. output current 
at I9 = or 
V 12-4 = 450 mV; V49-4 = Vp/2 —l1g 25 50 100 LA 
atV3.4 =2V and 
V12-4 =1V;V18-.4=V15-4 '18 2 = ) mA 
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CHARACTERISTICS (continued) 


parameter 


Narrowband threshold 
at V3.4 = 2 V;V4192.4 = 550 mV 
at V3.4 =2V;V419-4 = 450 mV 


A.C. characteristics (f; = 98 MHz) 


Input impedance 


Wideband threshold (r.m.s. value) 
(see figures 2, 3, 4 and 5) 


at V49.4 = 0,7 V; V19.4 = Vp/2; 118 =0 


Oscillator output buffer (pin 9) 

D.C. output voltage 

Oscillator output voltage (r.m.s. value) 
at Ri =0; Cy =2 pF 
at Ry =75Q 

D.C. output impedance 

Signal purity 

Total harmonic distortion 


Spurious frequencies 
at EMF1 = 0,2 V; Rs = 50 2 


Electronic standby switch (pin 11) 
Oscillator; linear i.f. amplifier; a.g.c. 

at Tamb = —40 to + 85 OC 
Input switching voltage 

for threshold ON; Vj9.4 = 2 Vp—3 V 

for threshold OFF; Vig.4=<0,5V 
Input current 

at ON condition; V44.4 =0V 

at OFF condition; V44.4 =23 V 
Input voltage 


atl11=6 


| V9.4 


V9-4(rms) 
V9-4(rms) 
R9.15 


THD 


fs 


min. 


typ. 


17 


6,0 


max. 


2,3 
23 


150 
10 


4,4 


unit 


pF 


mV 


dBC 


dBC 


yA 
LA 
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Integrated FM tuner for radio receivers 


7290310 
10 


Fig. 2 Keyed a.g.c. output voltage V19.4 
as a function of r.m.s. input voltage V3.4. 
Measured in test circuit Fig. 1 

at V49.4=0,7 V;l1Q9=¢. 


7Z90308 


Fig. 4 Keyed a.g.c. output current |49 

as a function of r.m.s. input voltage V3.4. 
Measured in test circuit Fig. 1 

at V19-4 =0,7 VV; V19-4=8,5 V. 
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Fig. 3 Keyed a.g.c. output voltage V19.4 
as a function of input voltage V 49.4. 
Measured in test circuit Fig. 1 

at V3.4=2V;119=4¢. 


7290309 
5 —J- 


Vi2—4 (mV) 


Fig. 5 Keyed a.g.c. output current 149 
as a function of input voltage V7.4. 
Measured in test circuit Fig. 1 

at V3.4=2V;V194=8,5 V. 
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APPLICATION INFORMATION 
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=) | TDA1574 
i 
Coil data ser 
ne 1 nF * buffered 
L1: TOKO MC-108, _ LL co ; ee [+> oscillator’ 
514HNE-15023S15, . | eae 
= ae OSCILLATOR L osc 
N1 = 5,5 turns, N2 = 1 turn Gust BUEcER 4752 


= see Fig. 1 
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(1) Field strength indication 
of main i.f. amplifier. 


antenna + Vp a.g.c. 


GAIN CONTROLLED 


RF PRESTAGE 


i 5,6 k& -. -7Z90312.2 


tuning voltage 


Fig.6 TDA1574 application diagram. 


TDA1576 


FM/IF AMPLIFIER CIRCUIT 


The TDA1576 is a monolithic integrated f.m./i.f. amplifier circuit provided with the following functions: 
symmetrical limiting 1.f. amplifier 

symmetrical quadrature demodulator 

internal muting circuit 

symmetrical a.f.c. output 

field-strength indication output 

detune-detector 

reference voltage output 

electronic smoothing of the supply voltage 

standby on/off switching circuit. 


QUICK REFERENCE DATA 


en nn ee ne nn ne erin memenenammentannraenttceatareeLs rissa ie raanezas tte a au a eT nn ne etaeeitnmranedhensenmeagmnirnendammmmesmtsetenntemmnamned 


fo = 10,7 MHz; Af = = 22,5 kHz; fp, = 400 Hz; OQ; = 20; de-emphasis 7 = 50 us 


Supply voltages (pin 1) Vp 8,5 _ 15 V 
Supply current Ip typ. 16 18 mA 
Sensitivity at —3 dB before limiting Vj typ. 22 uv 
.F. sensitivity for | 

S + N/N = 26 dB Vj typ. 8 uv 

S + N/N = 46 dB Vj typ. 35 pV 
A.F. output voltage Vo typ. 67 | 135 mV 
Total distortion 

single tuned circuit dtot typ. 0,1 %o 

two tuned circuits dtot typ. 0,02 20 
Signal plus noise-to-noise ratio; V; > 1 mV S+N/N typ. 76 | 80 dB 
A.M. rejection a typ. 50 dB 
A.F.C. offset drift tat oe : i 
Field-strength indication range AV; typ. 90 dB 
Permissible indicator (load) current dp = 2 mA 
Supply voltage range (pin 1) Vp | 7,5 to 20 V 
Ambient temperature range Tamb —30 to +80 °C 
PACKAGE OUTLINE 


18-lead DIL; plastic (SOT-102HE). 
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za | (15V) 
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field - strength Fo voltage 7284695 
indicator zero -— adjustment 
of field- strenati: 
indicator 
(1) For de-emphasis 7 = 50 us: Cg.9 = 6,8 nF. (2) L=O0,38 wH; Qg = 70; Q) = 20; adjusted to minimum 2nd harmonic distortion (d9); 
For stereo operation: Cg.g = 56 pF. at V; = 1 mV; coil: 6 turns CuL (0,25 mm) on coil former KAN {C). 


Fig. 1 Biock diagram and test circuit. 


FM/IF amplifier circuit 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Vp =V 1.18 


Supply voltage (pin 1) 


Voltages 
at pin 2 


at pin 5 


at pin 12 
at pin 13 
at pin 14 


Total power dissipation 
Storage temperature range 


Operating ambient temperature range 


THERMAL RESISTANCE 


From crystal to ambient 


V9-18 
—V9.18 
V5-18 
—V5.18 


V 12-18 
—V 12-18 


V 13-18 


V 14-18 
—V 14-18 


Prot 
T stg 
Tamb 


Rth cr-a 


TDA1576 


max. 23 
max. Vp 
max. 0 
max. 23 
max. 0 
max. 7 
max. 0 
max. 6 
max. 23 
max. 0 
max. 800 
—55 to + 150 
—30 to +80 
= 80 
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TDA1576 


CHARACTERISTICS 


fo = 10,7 MHz; Af = + 22,5 kHz; f,, = 400 Hz; Rg = 60 ©; de-emphasis 7 = 50 ys (Cg_g = 6,8 nF); 
Tamb = 25 OC; measured in Fig. 1, unless otherwise specified. The demodulator circuit is adjusted at 
minimum 2nd harmonic (d9) distortion: Vj = 1 mV; Af = + 75 kHz. | 


Supply voltage range (pin 1) 


Supply current; without load (149 = 143 =0) 


I.F. amplifier/detector 
Sensitivity at —3 dB before limiting 


|.F. sensitivity for 
S + N/N = 26 dB 
S + N/N = 46 dB 


|.F. output voltage (peak-to-peak value) 
Vj = 1 mV; 23.18 = 27-18 = 1 MQ in 
parallel with 10 pF 


|.F. output resistance 
Detector input impedance 


Output resistance 


D.C. output voltage 
A.F. output voltage; Q,; = 20 


Total distortion 
single tuned circuit; Q; = 20 
two tuned circuits 


Signal plus noise-to-noise ratio 
B = 250 Hz to 15 kHz; Vj > 1 mV 


A.M. rejection; V; = 10 mV 
f.m.: fp, = 70 Hz; Af = + 22,5 kHz 
a.m.: fry = 1 kHz; m =0,3 


1.F. input voltage range; a > 40 dB 


Hum suppression at f = 100 Hz 
Vp = V1.1g = 100 mV r.m.s.; 
C2.18 = 47 UF 


A.F.C. tuning slope at Q; = 20 


A.F.C. offset voltages; Q; = 20 
at Vi = 1 mV 


at Vj = 30 pV to 500 mV 
(reference at 1 mV and muting) 


* Simultaneously measured. 


600 


Rg; Rg 


Vp 7,5 to 20 
Vp =85V Vp=15V 
typ. 16 18 
10 to 23 12 to 25 
typ. 22 
< 30 
typ. 8 
typ. 35 
typ. 680 
typ. 250 
typ. 30 
typ. 1 
typ. 3,1 
typ 5,5 9,8 
typ. 67 135 
60 to 75 120 to 150 
typ. 0,1 
typ. 0,02 
typ. 76 80 
typ. 54 
0,5 to 500 
> 43 
typ 48 
typ. 8,5 17 
= 100 200 
typ 25 50 
< 50 100 


dB* 


mV/kHz 
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FM/IF amplifier circuit | TDA1576 


Field-strength indication 


Vp=85V | Vp=15V 
Indicator sensitivity; 144 = 0 Vj 20 nV to 600 mV 


Field-strength indicator voltage | 


R13-18 = 3,6 kQ; 144 =0 typ. 0 mV 
Vi=0 VF=V13-18 << 200 mV 
. typ. 3,6 V 
V; = 250 mV Ve = V 13-18 3,2 to 41 V 
Available output current —143 > 2 mA 
Reverse voltage at the output | 
for FM ‘off’; V5.18 > 3,5 V V 13-18 2 5 V 
Detune-detector | 
typ. 20 A 
Quiescent input current; V19.9 = 0 l10 oe 100 an 
Output voltage range V11-18 1,8 to 5,0 V 
typ. 0 A 
Available output current l44 us 0.35 oe 65 ae 
Voltage gain: AV 14/A(+ V19.9) 
at 144 =0,25 mA Gy typ. — 3,3 
Input offset voltage (pin 10) 
at V11-18 = 2,5 V V10-9 typ. 20 mV 
Reference voltage 
Output voltage; —142 = 1mA Vref =V12-18 typ. 5,1 5,3 V 
Available output current —l49 typ. 2,5 mA 
Standby switch 
Required control voltage within 
the rated ambient temperature and 
supply voltage ranges 
for FM ‘on’ V5 on = 2 V 
for FM ‘off’ V5 off = 3,5 V 
Input switching current for FM ‘on’ —I5 << * 100 LA 
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TDA1576 


— EM/IF amplifier circuit 


POLS AAR ARTA SATU TRARY Pea 
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Fig. & A.F. output voltage level as a function of i.f. input voltage; S = signal voltage; N = noise voltage; 
Vp®= 15 V> fr) 7 400 Hz; B = 250 Hz to 16 kHz; Q, = 20; Cg.9 = 6,8 nF; typical values. 
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Fig. 6 Voltage at field- ue indicator output sprepeuions to >» V'12- ce R 13.18 = 3,6 kQQ. | 
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Fig. 8 FM ‘on’/FM ‘off’ stand-by switch; attenuation of output voltage (wV,) as a function of control 


Fig. 7 Attenuation of output voltage (aVo) as a function of the muting control voltage V 44.78. 
voltage V5.18. 
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Fig. 9 Detune-detector output voltage 
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TDA1576 560] 12 390 
F pF | Q 
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Fig. 10 Example of the TDA1576 when using a demodulator with two tuned circuits. Adjustment of 
the demodulator circuit is obtained with an i.f. signal which is higher than the 3 dB limiting level, L2 
should be short-circuited or detuned, L1 should be adjusted to min. dg distortion, and then L2 to 
min. dg distortion. Coil data: L1 = L2 = 0,38 wH; Q, = 70; coil former KAN (C). 
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Fig. 11 Total distortion as a function of detuning; f,, = 400 Hz; Cg.9 = 6,8 nF; Af = + 75 kHz; 
Vo = 330 mV for a frequency deviation Af = + 75 kHz. 
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FM/IF amplifier circuit 
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(1) For mono: C11 = 6,8 nF; for stereo: C11 = 56 pF. 


Fig. 12 Application example of using TDA1576. 
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TDA1578A 


TIME MULTIPLEX PLL STEREO DECODER 


GENERAL DESCRIPTION 
The TDA1578A is a PLL stereo decoder based on the time-division multiplex principle. 
Features 


@ adjustable input and output voltage levels 

® automatic mono/stereo switching with hysteresis, controlled by both pilot signal and field strength 
level ? 

analogue contro! of mono/stereo change over 

pilot indicator driver 

analogue muting control 

muting indicator driver 

oscillator with decoupled frequency measurement output 

electronic smoothing of the supply voltage 


QUICK REFERENCE DATA 


Measured with a frequency deviation Af = + 75 kHz without pilot; f,, = 1.kHz 


Supply voltage (pin 8) Vp = Vg.7 typ. 
Supply current (pin 8) Ip=lg typ. 
Multiplex input signal (adjustable) VMUX(p-p)’ typ. 0,5 1V 
Input resistance (adjustable) Rj typ. 47 kQ 
A.F. output voltage (R = 15 kQ) Vo typ. 0,75 | 1,5 V 
Output resistance Ro low-ohmic 
Spread in gain AGy < 1 dB 
Channel separation a typ. 50 dB 
Total harmonic distortion THD < 03 | 0,1 % 
Signal-to-noise ratio S/N typ. 90 dB 
Carrier and harmonic suppression 
pilot signal; f=19 kHz 419 typ. 32 dB 
subcarrier; f = 38 kHz Q39 typ. 50 dB 
f = 57 kHz 657 typ. 46 dB 
f = 76 kHz 7G typ. 60 dB 
traffic radio (V.W.F.); f = 57 kHz 05 7(VWE) typ. 70 ~=dB 
SCA (Subsidiary Communications 
Authorization) ; f = 67 kHz 67 typ. 70 dB 
ACI (Adjacent Channel 
Interference) ; f= 114 kHz 0114 typ. 80 dB 
intermodulation; f = 10/13 kHz aD, X3 typ. 70 = BB 
Supply voltage range (pin 8) Vp = Vg.7 7,5 to 18 V 
Operating ambient temperature range Tamb —30to+80 °C 
PACKAGE OUTLINE 


18-lead DIL; plastic (SOT-102HE). 
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Fig. 1 Block diagram with external components; used as test circuit. Values given in parentheses are for Vp = 8,5 V. 
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Time multiplex PLL stereo decoder TDA1578A 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 8) Vp = V8.7 max. 20 V 
Input voltages (pins 3, 4 and 5) V3:4:5-7 Oto12 V 
Indicator driver output voltage | V1-2-7 max. 24 V 
Indicator driver output current Iq;l9 max. 30 mA 
Total power dissipation at Tamb = 25 9C Prot max. 1,2 W 
Storage temperature range T stg —55 to + 150 °C 
Operating ambient temperature range Tamb —30 to+ 80 °C 


THERMAL RESISTANCE 
From crystal to ambient Rthea 7 80 K/W 
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TDA1578A 


CHARACTERISTICS (measured in Fig. 1) 

Input signal: m = 100% (Af = + 75 kHz); pilot signal: m = 9% (Af = + 6,75 kHz); 
modulation frequency: 1 kHz; V3.5 = Vq45=0V; 

de-emphasizing time: T = 50 us; oscillator adjusted to foc at a pilot voltage Vj =O V; 
Tamb = 25 °C; unless otherwise specified 


parameter Vp symbol 


Supply voltage range (pin 8) 


Supply current (except Ip —- 21 
output and indicator) pin 8 Ip _ 30 
Nominal multiplex input 
voltage (peak-to-peak value) VMUX(p-p) 
Overdrive reserve of input 
at THD = 1% 
at THD =0,3 % 
A.F. output voltage (r.m.s. 
value; mono without pilot) 
R15-18 = 246-17 = 15k Vo(rms) 
Vo(rms) 
R45-18 = R16-17 = 24 k&2 Vo(rms) 
Vo(rms) 
Overdrive reserve of output 
R15-18 = R416-17 = 24 k& 
Spread in output voltage 
levels + AV)/Vo 


Difference of output voltage 
levels 


Output resistance 


Available output current 


pins 15 and 16 t lo 
Modulation range at output 
(unloaded) V15;16-7 
Internal current limiting lo 
D.C. output voltage V15:16-7 
R15-18 = 246-17 = 24 kQ V15:16-7 
D.C. current —1718 
(pins 17 and 18) —l1718 


*Vp=8,5 or 15V. 
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min. typ. max. unit 
(V) | 
7,5 — 18 V 


Vp 


f 


+ AV 15-16/Vo 


RE MRNAS ATI TENT 


Time multiplex PLL stereo decoder TDA1578A 


oarameter 


Channel separation 
at V4.5 =OV 


Total harmonic distortion 


Signal-to-noise ratio 
f = 20 Hz to 16 KHz 
Carrier and harmonic 
suppression at the output 
pilot signal; f = 19 kHz 
subcarrier; f = 38 kHz 
f = 57 kHz 
f = 76 kHz 
intermodulation (note 1} 
frm = 10 KHz; 
spurious signal f, = 1 kHz 
PLL-filter Fig. 1 
PLL-filter Fig. 2 
fr = 13 kHz; 
spurious signal f, = 1 KHz 
traffic radio (V.W.F.): 
f = 57 kHz (note 2) * O57 (VWE) 


SCA (Subsidiary Communi- 
cations Authorization) ; 
f = 67 kHz (note 4) a as 67 


AC! (Adjacent Channe! 
interference) (note 3): 


| Vp(rms) = 100 mV (pin 8) 


f= 114 kHz x 4114 
= 190 kHz oo 2490 
Ripple rejection at the 
output; f = 100 Hz: 
: RR100 
Voltage on filter capacitor 
without external load 7 V9.7 
Source resistance . R98 


*Vp=8,5o0r 15 V. 
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TDA1578A 


CHARACTERISTICS (continued) 


parameter 


Mono/stereo control 


Pilot threshold voltages 
(peak-to-peak values) 
for stereo ‘ON’ 


for mono ‘ON’ 


Switch hysteresis 
Vi ON/Vi OFF 
Switching time 
at C44.7 = 0,22 uF 
for stereo ‘ON’ 
for mono ‘ON’ 


External mono/stereo control 
(see Fig. 12 and note 5) 


Switching voltage for 
external mono contro! 


Control voltage for channel 
separation: 7 =6 dB 
a= 26 dB 


Control voltage 
for mono ‘ON’ 


for stereo ‘ON’ 


Control voltage difference 
for a = 6 dB; stereo ‘ON’ 


*Vp=8,5o0r15V. 
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Time multiplex PLL stereo decoder 


parameter 


Muting circuit 
(see Fig. 13 and note 5) 


Control voltage for an 
attenuation: a = 3 dB 


a= 26dB 


Attenuation 
with V3.5 =0V 
with —V3.5 = 450 mV 

LED driver output current at an 
attenuation: a=3dB 


Control voltage 
for 14 = 200 vA 


Control inputs 
Recommended voltage range 


Input bias current 


Indicator driver 


Output saturation voltages 
at ly = 20 mA; V3.5 =0V 
at lo = 20 mA 


Output leakage current 
at V4 ro a 24V 


*Vp=85o0r15V. 


Vp 
(V) 


8,5 
15 


symbol 


min. 


typ. 


0,5 


20 


TDA1578A 


max. unit 


November 1982 615 


TDA1578A 


CHARACTERISTICS (continued) 


parameter Vp symbol typ. max. unit 
(V) | 
VCO 


Oscillator frequency 
adjustable with R19-.7 


Spread of free-running 
frequency at nominal 
external circuitry 


Free-running frequency 
dependency (note 6) 


with temperature 


with supply voltage 


Capture and holding range 
for a pilot input voltage 
Vpil = 9,5 x Voit nom 


PLL control slope (total) 


D.C. voltage at pin 10 


Frequency measuring point; 
internal switching threshold 


Output voltage (peak-to-peak 
value) at pin 4; R= 4,7 kQ 


Output resistance 


*Vp=8,50r 15 V. 
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Time multiplex PLL stereo decoder TDA1578A 


Notes to the characteristics 


1. Intermodulation suppression (BFC: Beat-Frequency Components) 


Volsi (at 1 kHz) 
= —Olsignal) en 5 = (2 x 10 kHz) — 19 kHz 
Vo(spurious) (at 1 kHz) 


Volei (at 1 kHz) 
o(signal) ;f, = (3 x 13 kHz) — 38 kHz 


a et 
Vo(spurious) (at 1 kHz) 


measured with: 91% mono signal; f,, = 10 or 13 kHz; 9% pilot signal. 
2. Traffic radio (V.W.F.) suppression 


Vo(signal) (at 1 kHz) 
057 (VWF) cy rare en eran ra 
~ Vo(spurious) (at 1 kHz + 23 kHz) 
measured with: 91% stereo signal; fp, = 1 kKHz;9% pilot signal; 
5% traffic subcarrier (f = 57 kHz, fp, = 23 Hz AM, m = 60%). o 


3. ACI (Adjacent Channel Interference) 


Vo (ci (at 1 kHz) 
—0 (signal) 00 ns fg = 110 kHz — (3 x 38 kHz) 
Vo(spurious) (at 4kHz) 


0114 


FF, = 186 kHz — (5 x 38 kHz) 
Vo(spurious) (at 4 kHz) ° 


&190 = 
measured with: 90% mono signal; f,, = 1 KHz; 9% pilot signal; 
1% spurious signal (f, = 110 or 186 kHz, unmodulated). 


4. SCA (Subsidiary Communications Authorization) 


Volsi (at 1 kHz) 
ogy = —olsignal) (8 Tf = (2 x 38 kHz) — 67 kHz 


Vo(spurious) (at 9 kHz)’ 


measured with: 81% mono signal; f,, = 1 kHz; 9% pilot signal; 
10% SCA-subcarrier (f,; = 67 kHz, unmodulated). 


kxT 


5. Assuming V7 = = 28,6 mV at Tj = 330 K. 


6. The effects of external components are not taken into account. 
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APPLICATION NOTES 


1. When mono/stereo control and muting control are not used, pins 3, 4 and 5 have to be grounded. 
2. Ina receiver, channel separation adjustment can be obtained by: 


a. A capacitor at pin 12 (C19.7): phasing 19/38 kHz 
b. RC or LCR filter at the input: frequency response compensation (VG = f (w)) 
c. Feeding the output signals of the output amplifier to the inputs of the other channel. 


3. PLL-filter for reduced intermodulation (a9); see Fig. 2. 
4. External mono ‘ON’ switch; see Fig. 3. 
5. Switching ‘OFF’ the oscillator; see Fig. 4. 


7284698.1 


7284697 


Fig. 2 PLL-filter for a = 70 dB at Vp=15 V Fig. 3 (a) At pin 4; —Vq4.5 > 300 mV; 
(see also Fig. 1). (b) at pin 14. 


Vp = 15V (8,5V) 


10 (22) Y7 EM 
kQ al on 
7 ‘/ 7 7284699 


Fig. 4 The oscillator is switched-off when: 
Ip > 100 nA (> 50 vA for Vp = 8,5 V) and Ip <1 mA. 
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TDA1578A 


7280331 


10 


Fig. 5 Signal handling range at the input for 
IGnom (+ 75 kHz); Vg-7 = Vp. 


100 ~~ _ ___ 7280332 


20 


Fig. 7 D.C. current in the feedback loop of 
the output amplifier. 


7280323 


a} 


0,2 Hh a a IL 
04 Rail 


Cc 
Ni 
0. point = een 


fm (kHz) 10 


~<at-— NOM. I 7 ( A} 
(+75kHz] 6 (p-p)'® 


Fig. 8 Total harmonic distortion (THD) as a 
function of the peak-to-peak input current at 
pin 6; Vp = 15 V;f,, = 1 KHz; 

V3.5 = V4.5 =0V. 


Fig.9 Total harmonic distortion (THD) asa 
paenen e the meaulation frequency val? 


mono 


———— stereo; L = —R;91% + 9% pilot signal. 
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60 eeaaiis 
et 
ail a 


te ee ed alee 
de i dB 


0,01 0,1 1 


fr(kHz) 10 

Fig. 10 Channel separation (a) as a function of the 
modulation frequency (f,,); Vp = 15 V; 

Rj =47 kQ; V4.5 =0V. 


7280329 


7280328 


; oe ait 


~ 2 
(us) 


10 102 ccd 109 

C12-7,C4Q—7(nF) 
Fig. 11 Phase shift between pilot signal at 
the input and the internal carrier processing 
as a function of C49.7. 


_Ppilot 5V) 


-300 =. |: $ -200 


(8,5V) 


V,-5 (mV) - 


Fig. 12 Mono/stereo control at fp, = 1 KHz; a is the channel separation. 


Vp=8,5 V 
—-——— Vp=15V 
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Time multiplex PLL stereo decoder 


-500 -400 -300 -—200 Bs 0 F 
EaVaGn 
Heard an - 
557 aunnuay 


= Vo 
a (dB) 
/| a ~80 


7280324 7280325 


PQ 


Fig. 13 Muting (Vg) and muting indicator current (11) as a function of V3.5. 


Vo in dB curves; Vp=8,5V 
tS a Vp = 15 V 
ly in mA curves for Vp; /Rpjas1 (pin 1); --——— 22 V/1 kQ 
| 14 V/680 Q 
ererr 10 V/680 2 
100° (EER SERENE ieeenes 
—— 
apf} EES 
(SEE 
ee 
ye ee ee 
fs ee en | [eee 
Po ee ee 
me a ae ee 
Bo et 8 Sd 
SS en a 
a Jerse 
aa a ee ee a 
0 -2 —4 


a (dB) 


Fig. 14 Muting indicator current; Vp = 8,5 to 15 V; Vp, = 14 V. 
Rbias1 = 680 &2 


——-—-— Rpbjas1 = matched 
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TDA1576 | TDA 1578A 


7280322 


Fig. 15 Application information for external circuitry to provide 
external mono/stereo and muting control. 
Adjustment recommendations: 


at Vi(hf) = 100 uV with P1 to w = 6 dB (channel separation), 
at Vi(hf) = 15 uV with P2 to Vo(af) = —3 dB. 


Mi uF eye 


VeL 15kQ 
+15V 
=a 
Vv Vo(af) (R) 
mute O 15V 
af. 
outputs 
Vref oO Vo(af) ‘L) 
(0 to 4V) 0,22 uF 1,5V 
TDA1578A \ 
180k . 
Vu/s © ee 
33 nF 
~ 
fosc 10kQ 0,33uF . 
[—_+—}_+ 
ViMUX o-—4 [FF 
1,1V (p-p) 1 yF 0,22 uF 
NS 
430 pF 
(2%) 
— —_ ~ 
+V_ O—{_7 }———_—__}s 
 |220K0 
10kQ 
al .., SS 
39kQ Ff 
(1%) osef__x 
7Z84696.1 


Fig. 16 Typical application circuit using TDA1578A for Vp = 15 V. 
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TRAFFIC WARNING (VWF) DECODER CIRCUIT 


The TDA1579 is intended for processing AM-modulated sub-carriers. 
It incorporates the following functions: 


controllable selective sub-carrier amplifier (57 kHz) 

SK* decoder 

active BK/DK* filters 

BK/DK* decoder circuits (Schmitt trigger with switched hysteresis) 
BK/DK* threshold level switch for switch delay 

SK* indicator driver (LED) 

SK/DK* control outputs. 


* SK: Senderkennung = Transmitter Identification Code 
DK: Durchsagekennung = Announcement Identification Code 
BK: Bereichskennung = Area Identification Code. 
These terms are used in the West German traffic warning system (Verkehrs Warnfunk). 


QUICK REFERENCE DATA 


Measured in Fig. 1 at Vigxk = 8 mV, mpxK = 60%, fp, = 35 Hz (AM) (traffic area C); mp K = 30%, 
frm = 125 Hz (AM). 


Supply voltage (pin 7) Vp typ. 85 V 
Supply current (pin 7) Ip typ. 6 mA ; 
Nominal input voltage at f = 57 kHz ViSkK typ. 8 mV 
Input impedance at f < 57 kHz |Zj! > 100 kQ2 
Control level (—3 dB) ViSk typ. 2,4 mV 
Input voltage range (peak-to-peak value} Vi(p-p) z= 2V 
SK switch-on threshold level MBKon typ. 42 % 
SK switch hysteresis AmBK typ. 3,5 dB 
SK switch-on delay tdSKon typ. 150 ms 
SK switch-off delay tdSKoff typ. 750 ms 
DK switch-on threshold level MDKon typ. 13 % 
DK switch hysteresis AmpkK typ. 3,6 dB 
DKK swith-on delay tdDK on typ. 750 ms 
DK switch-off delay tdDK off typ. 750 ms 
Supply voltage range Vp 7,5 to 12 V 
Ambient temperature range Tamb —30 to +80 °C 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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O 
© 
Q 
© 
3 
ox 
@ 
“~~ 
> 
© 
00 
& 


Vi MUX 


BK FILTER ela 
Vv 
100 kQ oBK SK indicator Ga 
56nF 27kQ 27nF 
= ri i. 
tt — 
ae 47nF 680kQ 150nF SK 6802) 


ihe ee eal 


ae een EE 
2k 
FILTER 
OPERATIONAL 
AMPLIFIER 


FILTER 
OPERATIONAL 
AMPLIFIER 


CONTROL 
STAGE 


—Gimax = 1 


56 pF 
+ 2kQ 


a 


68 680k2 150 nF mire 220k2)_ 
‘fo ‘, C4 
68nF 7Z84966 
470 
2 


(1) L = 2,36 mH; Q, = 70; C = 3,3 nF; fp = 57 Hz; 224 turns 0,1 enamelled copper. 


Fig. 1 Circuit diagram of a SK(BK)/DK decoder using the TDA1579. It also includes a BK high-pass filter and a 
DK band-pass filter. 
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O 
= 
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Traffic warning (VWF) decoder circuit 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage (pin 7) 


Switch outputs (voltage and current) 
pin 1 


pins 2 and 3 


negative voltage at pins 1, 2 and 3 
or: negative current at pins 1, 2 and 3 


Signal input (voltage and current) 
pin 13 


negative voltage at pin 13 

or: negative current at pin 13 
Total power dissipation 
Storage temperature range 
Operating ambient temperature range 


Vp = V7-18 


V 1-18 

4 

V2:3-18 
19-3 
—V14:2:3-18 
=1122;3 


V 13-18 
—V 13-18 
=“l13 
Ptot 

T stg 
Tamb 


TDA1579 


max. 18 
max 23 
max 50 
max 18 
max 5 
max 0,5 
max 10 
max Vp 
max 0,5 
max 10 
max. 800 
—55 to + 150 


—30 to +80 
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CHARACTERISTICS 


Vp = 8,5 V; Tamb = 25 OC; measured at nominal input signal: Visk = 8 mV, f = 57 kHz, amplitude 
modulated with fp, = 34,95 Hz, m = 0,6 (for BK, traffic area C), fp, = 125 Hz, m = 0,3 (for DK); 
unless otherwise specified. 


Supply voltage range (pin 7) Vp 7,5to 12 V 
Supply current (pin 7) Ip. Be me i 
SK amplifier/decoder 
Input impedance; f < 57 kHz IZ; 2 100 kQ2 
Input voltage range (peak-to-peak value) Vi (p-p) > 2V 
Input voltage at start of control 
Vo9BK = —3 dB ViSK typ. 2,4 mvV* 
Voltage gain; Vopk/V13SK Gy9-13 typ. 44 dB* 
Spread in gain ; tAGy9130 =< 2 dB 
Gain control range | AGy > 40 dB 
Output voltage; controlled Vo9BK typ. 440 mV 
VoODK typ. 220 mV 
BK circuit 
Switch-on threshold level; pin 3 blocked | Vo5BKon aire ie oo ny 
Switch hysteresis VoSBKon VE: ae 
Vo5BK off oe 
BK switch threshold level : 
for BK (SK) off; pin 3 conducting V4-180ff ee - ap : 
| or: typ. 0,21Vg.4g 
Switch output (pin 3) 
allowable load current Ia <i 1,5 mA 
saturation voltage at |g = 1,5mA V3-18sat < 0,35 V 
rejection voltage at lg <5 uA V3-18 > 18 V 
Indicator driver (pin 1) 
allowable load current 4 < 40 mA 
saturation voltage at 14 = 20 mA V1-18sat < 08 V 
rejection voltage at 11 << 10 uA V1.18 = 23 V 


* Selectable by R749.g or Z10.8. 
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DK-circuit 
Switched-on threshold level; pin 2 blocked MibDKoR ese. aay 
Vi5DKon ¢ 3,6 dB 
: : yp. ’ 
Switch hysteresis Wee ocet Sak 3,1to 41 dB 
DK switch threshold level (Schmitt trigger) 
for DK off; pin 2 conducting V 16-18 off typ. 0,6 V 
or: typ. 1:VpEF 
Switch output (pin 2) 
allowable load current Ip < 1,5 mA 
saturation voltage at 197 = 1,5 mA V9-18sat < 0,35 V 
rejection voltage atl7 <5 yA V2.18 18 V 
BK and DK filter amplifiers 
Gain (open circuit) at f = 100 Hz Go > 84 dB 
Current gain Gj 120 dB 
Input bias current +1) < 50 nA 
Output offset voltage 
at R56 = R14.15 = 680 kQ +Vo5-8: 15-8 < 50 mV 
Available output current £16 o 1 mA 
, typ 2 kQQ 
Output resistance Ro 2 35 kQ 
Allowable load capacitance Cy me 50 pF 


Internal reference voltage 
typ. 4,25 V 


Output voltage V3-18 40 to 4,5 V 
or: typ. 0,5-Vp 
Internal resistor of voltage source Rg < 5 Q 
Available output current —Ig > 2 mA 
+l9 > 0.6 mA 
Output short-circuit current ~ Bs nd Vp/1 i ue 
Reference current source 
Reference voltage V17-18 typ. 3,6 V 
or: typ. Vg.-18 — VBE 
Internal biasing resistor Rji17 typ. 5 kQ 
Allowable range of external reference resistor R17-18 180 to 270 kQ2 
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APPLICATION INFORMATION (Figs 2, 3 and 4) 


SK switch-on threshold level 


at mpK = 0,6 ViSKon 
— at Visk = 8mV MBKon 
m 
SK switch hysteresis eon 
MBK off 
SK switch-on delay (note 1) tdSkKon 
SK switch-off delay (note 2) tdSK off 
DK switch-on threshold level 
at MDK = 0,3 ViSKon 
at Visk = 8mV MDKon 
m 
DK switch hysteresis aN 
MDK off 
DK switch-on delay (note 1) tdDKon 
DK switch-off delay (note 2) | td DK off 


Notes 


1. Measuring conditions for switch-on delay (tg op). 
Pin 4 (16) is connected to ground via a switch. The circuit is in a transient state. The switch at 
pin 4 (16) is opened at the zero-crossing of the positive-going Vo RK (VopkK) signal. The time 
between opening the switches and the positive switching-edge of the output signal at pin 3 (2) is 
defined as the switch-on delay tqon. | 


2. Measuring conditions for switch-off delay (tg off). | 
After finishing the measurement of tqgn, the SK-input signal is switched off at the zero-crossing 
of the negative-going VogK (Vopxk) signal (pins 11 and 8 are not, short-circuited). The time 
between the input switching-off and the negative switching-edge of the output slaia! at pin 3 (2) is 
defined as the switch-off delay td off: 
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100nF 97kQ 56nF 27nF ze 


YAK ac 
“4 

100 Ko] oe T up 

680k2 160 €3 SK 


indicator 


an ; | 
it 11002 g 7 G 
7 aia 


(1) L = 2,56 mH; Q, = 70; C =3,3 nF. 


Fig. 2 Typical application circuit using TDA1579. It includes SK(BK) and DK decoder with BK high- 
pass filter and DK band-pass filter. | 


o = 24Hz 
Oa Ag 


33 nF 


to DK 
filter 


TDA1579 7Z84968 


Fig. 3 Typical application circuit using TDA1579 for SK(BK) and DK decoder with BK band-pass 
filter and DK band-pass filter; for further circuitry see Fig. 2. 
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SK 
indicator 


7Z84969 


Fig. 4 Typical application circuit using TDA1579 for SK(BK) decoder with BK band-pass filter. 
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i H 
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All 


Fig. 5 Voltage gain between pins 5 and 9 as a function of frequency; BK selection. 
band-pass circuits (Figs 3 and 4); ——-— high-pass circuits (Figs 1 and 2). 
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Fig.6 Voltage gain between pins 15 and 19 as a function of frequency; DK selection; 
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Fig. 7 Control characteristic of the SK amplifier at Vp 
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GENERAL FILTER CALCULATIONS 
1. Gain 
Amplifier conditions: Gg >> Gy and Gp >> 2: Q? 


p 
R1-C1 ee Vo 
| Gy =— C1402... RY RD AMEN ROBY Pay 
x, 2 1 Pe a Race 
Poe a BoP Rae Cla 2 Rt R2: R301 C2 


+ 


C1=C2=C 
R2<< R1 


2. Resonance frequency — 
Wr = 


3. Gain atw= Wp 


ss Hs 
~ Sur = C1+C2 Ri 2°R1 
4. Quality 
_VC1-C2_ ys (R1+R2)} 1 / B3(R1 + R2) 1 R3 
~ €1+C2 R1-R2 2 R1-R2 2 R2 


5. Recommended components 


C1 and C2: 5% MKC (metallized polycarbonate film capacitor) 
R1, R2 and R3: 2% MR (metal film resistor) 


or: 


C1 and C2: 5% MKT (metallized polyester film capacitor) 
R1, R2 and R3: 2% CR (carbon film resistor) 
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TRAFFIC CONTROL MESSAGES AND WARNING TONE CIRCUIT 


The TDA1589 is for evaluation of operating signals and logic control signals of a traffic control (TC) 
message decoder. 


Features 


@ mute of non-traffic control stations 

@ restriction to traffic-control message reception 

e@ LED display driver for MUTE indication 

®@ control output for TC messages minimum volume 

@ delayed start of warning tone signal on failure of TC transmission. Also to be used to control a start 
of search tuning 

@ warning tone generator with automatic level control increasing volume in five steps 

@ interruption of cassette playback with motor stop during TC messages 

@ warning tone indicating failure of TC transmission also during cassette playback 


QUICK REFERENCE DATA 


| : 7,5 to 16 V 
Supply voltage (pin 10) Vp ie. 85 V 
Supply current Ip typ. 45 mA 
Warning tone maximum voltage Vo(p-p) typ. 43 V 
Output LED driver current (pin 3) Ig typ. 30 mA 

motor stop current (pin 5) I5 typ. 30 mA 
motor stop current (pin 6) lg typ. 2 mA 
MUTE display current (pin 8) lg typ. 2 mA 
start warning tone current (pin 13) 43 typ. 2 mA 
Saturation voltage at output for 
minimum volume-on (pin 7) V7 sat < 0,1 V 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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Fig. 1 Block diagram with external components; used as test circuit. 
BK = TC area identification code (BereichsKennung) 
DK = TC message identification code (DurchsageKennung) 
SK = TC station identification code (SenderKennung) 
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Fig. 2 Intermittent step pulse warning signal. 


Traffic control messages and warning tone circuit : TDA1589 


FUNCTIONAL DESCRIPTION 


The automatic evaluation of traffic contro! signals is only possible during FM reception. The enable 
circuit will be active when pin 16 (FM on) is LOW. If traffic control messages are desired, pin 2 (TC on) 
must be switched to LOW. 


FM radio mode 


By operating the DK-toggle switch at pin 1 the DK flip-flop is set. This is displayed by a LED connected 
to pin 3. In the position “TC off” (pin 2 HIGH) it is not possible to set the DK flip-flop. Non-traffic 
control stations are muted. If a message is transmitted on the tuned TC station the minimum volume at 
pin 7 is exposed. 


In case of BK-signal failure pin 13 changes to LOW after a delay of about 25 seconds. If pins 13 and 14 
are then connected, an intermittent warning signal will be supplied at pin 12. The level increases auto- 
matically from —20 dB to 0 dB in 5 steps. (See Fig. 2.) 


Cassette mode 


lf a TC message is delivered when TC is switched on (pin 16 and pin 2 LOW) and the DK flip-flop is set, 
the motor of the cassette player is stopped and the receiver automatically cuts in. The minimum volume 
is also set at the same time. 


In case of BK-signal failure, the warning tone will be mixed into the cassette playback. 


Protection 


To avoid faulty switching, an internal latch will be set only if both DK (pin 18) and BK (pin 17) are 
HIGH. The latch will be reset if DK is changed to LOW independent of BK. 


Reset of the DK-toggle flip-flop: 

-- by operating the DK-toggle (pin 1) twice 

~~ by opening the TC-switch (pin 2) 

- by switching to AM reception (pin 16) 

— by switching off the cassette-player (pin 15) 
~~ by switching power off or on. 


Transmission monitoring 


At reception failure of a TC-station BK at pin 17 will become LOW. After about 25 seconds the output 
(pin 13) will be set LOW to start the warning signal via the jumper between pins 13 and 14. In the mean- 
time the search-tuning can also be started. The warning tone stage gives a graduated signal with a level! 
increasing in five steps from —20 dB to O dB in about 20 seconds. The frequency of the warning signal 

is about 600 Hz; tone period ~ 80 ms; pause ~ 560 ms. 


If now another TC-message transmitter has been tuned the input BK (pin 17) becomes HIGH and the 
warning tone is stopped. Also when switching TC-off (pin 2 HIGH) or switching to AM reception 

(pin 16 HIGH) the warning tone will stop. The BK-signal has to be stable for more than 1 second to reset 
the just started 25-second-timer. 
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inputs pin numbers outputs pin numbers 


mode 15 1 17 18 7 5 
AM RADIO Xx H 
FM RADIO TC off x H 
FM-TC on 
station without TC x L 
FM-TC on 
station with BK x H 
FM-TC on 
station with BK, DK x Li 
FM-TC on 
station with BK 
DkK-toggle operated 
MUTE x H 
FM-TC on 
station with BK, DK 
incoming message ty L X as 
FM-TC on 
station with BK 
DK-toggle operated | 
twice ae L { X H 
FM-TC on and cassette 
station with BK, DK 
cassette switched on | L L | f Ls 
FM-TC on and cassette 
station with BK 
cassette switched on L LE +f H 
FM-TC on and cassette 
station with BK 
cassette switched off | L L oh H 
function = | = o 3 a Cc | 
1 | 2 +} 029 a id TIESl66 oO | S=|ze 
ane sol Sletls7l S| gZSleajar S|\>5|85 
EST ler lf el] Tl Tsai PalS aleve w/e 
=O Ret oe le le ee 5 = is 
ZE\CS(SS14K 815 515 SE SEB EBS S/S 5/5 5 


i 
i 
i 


* After about 25 seconds. 

Positive logic: 

= HIGH state (the more positive voltage) 
= LOW state (the less positive voltage) 

= state is immaterial 

positive-going transition 

= negative-going transition 


ae ies 
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Traffic control messages and warning tone circuit 


Functions of the control inputs 


DK toggle operated 
chatter-proof by internal delay 
of 10 to 20 ms 


TC (traffic control) released 


Test condition 
clock rate 24 times faster 


Start warning signal 


Reset of DK flip-flop 
by cassette player 


Reset of DK flip-flop 
by tuning AM band 


BK input* 

DK input* 
Minimum volume 
Motor stop (30 mA) 
Motor stop (2 mA) 
MUTE (volume off) 
Warning tone 

DK display 


RATINGS 


pin 1 
pin 2 
pin 11 


pin 14 


pin 15 


pin 16 
pin 17 
pin 18 
pin 7 
pin 5 
pin 6 
pin 8 
pin 13 
pins 


active 
on 


on 
off 


on 


reset 


reset 
on 
on 
on 
stop 
stop 
on 
on 


on 


TDA1589 


= LOW 
= LOW 


= to ground 
= to Vp or open 


= LOW 
= HIGH to LOW transition 


= HIGH 
= HIGH 
= HIGH 
= LOW 
= LOW 
= HIGH 
= LOW 
= LOW 
= LOW 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage (pin 10) 


Input voltages 
pins 1, 2, 11, 14, 15, 16, 17 and 18 
Output voltages 
pins 3, 5, 6, 8, 13 
Currents 
inputs 1,2, 11, 14, 15, 16, 17 and 18 
outputs 6, 8, 13 
outputs 3 and 5 
Storage temperature 


Operating ambient temperature 


* Open collector output of TC-decoder. 


Vp max. 16 V 
Vj Oto Vp V 
Vo max. 23 V 
lj max. 10 mA 
lo max. 10 mA 
lo max. 50 mA 
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TDA1589 


CHARACTERISTICS 
Vp typ. 8,5 V; Tamb = 25 OC; unless otherwise specified (see Fig. 1) 


Supply voltage range Vp 7,5 to 16 V 
typ. 45 mA 
Supply current Ip Be 6 mA 


Control inputs 
Pins 1, 2, 11, 14, 15, 16, 17 and 18 


Input voltage HIGH ViH 3,5 V to Vp 
Input voltage LOW VIL < 2V 
Input current HIGH 

Vj; =16V NH < 1 pA 
Input current LOW 

Vi =OV lp 25 to 200 vA 
Input resistance 

Vi=0OV Rj < 10 k&Y 


Control outputs 


DK-LED display and motor stop 
open collector outputs 3 and 5 


Output voltage LOW 


As typ. 1 V 
lol = 20mA VOL c 15 V 
Output current LOW lOL typ. 30 mA 


Output voltage HIGH (open collector) ; 

loH < 10 pA VOH < 23 V 
LF-MUTE, motor stop and warning signal start 

pins 8, 6 and 13 


Output voltage LOW 


lol =1mA VOL < 0,35 V 
Output current LOW lOL = 2 mA 
Output voltage HIGH (open collector) 

lon <1uA VOH = 16 V 


Minimum voltage (pin 7) (Rs = 800 2, Ry. =°%) 
Output voltage LOW 


(for volume HIGH) V7.4 < 0,1 V 
Output voltage HIGH 
(for volume LOW) V7.4 typ. 5 V 


_Warning signal (pin 12) 
f = 600 Hz; square-wave pulsed; Rs = 300 22 


_ Switching time on ton typ. 80 ms 
Switching time off togf typ. 560 ms 
Output voltage during ton 

at maximum peak (Ry, = 1 k{2) V12-4 typ. 43 V 
during T of¢ V42-4 typ. OV 
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Traffic control mesasges and warning tone circuit TDA1589 


Automatic level control 


Duration per level th typ. 5s 
Output level swing (in 5 steps) AV 19-4 —20 to0 dB 
Output current peak value —l12M typ. 6 mA 


Oscillator (pin 9) 


Frequency f typ. 2400 Hz 
Filter resistance Ro typ. 100 kQ 
Filter capacitance Co typ. 4,7 nF 
Oscillator frequency tolerance Af/f —10to+10 % 
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DEVELOPMENT DATA 


This data sheet contains advance information and 
specifications are subject to change without notice. 


TIME MULTIPLEX PLL STEREO DECODER 


GENERAL DESCRIPTION 


The TDA1598 is a PLL stereo decoder based on the time-division multiplex principle. 


Features 


Selectable input and output voltage levels 


Analogue control of mono/stereo change over 

Pilot indicator driver 

Oscillator with decoupled frequency measurement output 
Internal smoothing of supply voltage 


QUICK REFERENCE DATA 


Supply voltage, pin 8 

Supply current, pin 8 

Multiplex input signal (selectable) 
Input resistance (selectable) 

AF output voltage (R = 15 k&2) 
Output resistance 

Spread in gain 

Channel separation 

Total harmonic distortion 
Signal-to-noise ratio 


Carrier and harmonic suppression 


pilot signal; f= 19 kHz 
subcarrier; f = 38 kHz 
f = 57 kHz 
f = 76 kHz 


Traffic radio (VF); f =57 kHz 


SCA (Subsidiary Communications 
Authorization); f = 67 kHz 


ACI (Adjacent Channel 
Interference): f= 114 kHz 


Operating ambient temperature range 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 


“19 
X38 
O57 
a76 
“57(VF) 


67 


114 
Tamb 


TDA1598 


Automatic mono/stereo switching, controlled by both pilot signal and field strength level 


typ. 8,5 V 
typ. 17 mA 
typ. 05 V 
typ. 47 kQQ 
typ. 0,75 V 
low-ohmic 

= 1 dB 
typ. 50 dB 
<< 0,5 % 
typ. 90 dB 
typ. 32 dB 
typ. 50 dB 
typ. 45 dB 
typ. 60 dB 
typ. 70 dB 
typ. 70 dB 
typ. 80 dB 
—40 to +80 9C 


May 1985. 


THF 8,2k0 
Eo 


VmMpPx 


220 - 


TDA1598 


39 kN 
aaa 


DETECTOR 


DIVIDER 
2:1 


DETECTOR 


150 22k V 
nF y (20%) 2 
20 15 62kN 270 pF 47 
kO nF (1%) (2%) = pF 
+ 


=F 
470ko. 


pies 
INTERNAL 
POWER 
eas SUPPLY 


DIVIDER 
2:1 


PHASE 
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STEREO 
CONTROL 


INDICATOR 
: DRIVER | 


—' 


VCO 
TEST 47kQ 


PILOT 


C) 

220 |is0 aes ) E 100 
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10 

kA 

‘/ 
4V 4V V STEREO 
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Fig. 1 Block diagram and test circuit. 
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Time multiplex PLL stereo decoder TDA1598 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage, pin 8 Vp=Vg.7 max. 16 V 
Input voltages, pins 4, 5 and 6 V4:5:6-7. min. Vp, 12 V 
Input voltage, pin 3 V3.7 max. Vp 
Indicator driver voltage V9.7 max. 18 V 
Indicator driver current Ip max. 20 mA 
Total power dissipation at Tamp = 25 PC Prot max. 1,2 W 
Storage temperature range T stg —55 to + 150 °C 
Operating ambient temperature range Tamb —40to +80 °C 


THERMAL RESISTANCE 
From crystal to ambient Rth ca = 80 K/W 


DEVELOPMENT DATA 
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CHARACTERISTICS (measured in Fig. 1) 

Vp = 8,5 V; input signal: m = 100%; (Af = + 75 kHz); pilot signal: m = 9% (Af = + 6,75 kHz); 
fr: 1 KHz; V4.5 = O V; de-emphasizing time: t = 50 us; oscillator adjusted to focc at pilot voltage 
V; =O V; Tamb = 25 OC; unless otherwise specified. 


parameter > symbol min. typ. max. 


Supply voltage range, pin 8 Vp 75 8,5 15 V 
Supply current Ip — 17 -- mA 
Nominal multiplex input voltage | 

(peak-to-peak) : VMUX(p-p) | — 0,55 — V 
Input headroom at THD = 1% 3 6 —- dB 


AF output voltage (r.m.s. value; 
mono without pilot) 


R 15-18 = 16-17 = 19 k& | Vo(rms) = 0,75 = V 

R15.18 = R16.17 = 24kQ Vo(rms) 1,2 = V 
Spread in output voltage levels IAV5/Vol | — 1 dB 
Difference of output voltage levels |AV 145.16/Vo! _ _ 1 dB 
Output resistance Ro 


Available output current 
pins 15 and 16 Hol 


Modulation range at output 


(unloaded) V15: 16-7 
Output voltage d.c. V15: 16-7 
Current d.c., pins 17 and 18 —147:18 
Channel separation oY 
Total harmonic distortion THD 


Signal-to-noise ratio 
f = 20 Hz to 16 kHz S/N 


Carrier and harmonic suppression 
at the output 


pilot signal; f = 19 kHz | a49 
subcarrier; f= 38 kHz A328 
f= 57 kHz A657 
f = 76 kHz | Q76 
Intermodulation (note 1) 
fr = 10 KHz; 
spurious signal f, = 1 kHz 
PLL-filter, Fig. 1 ag 
PL.L-filter, Fig. 2 op) 
frm = 13 KHz; 
spurious signal tf. = 1 KHz a3 
Traffic radio (VF); 


f = 57 kHz (note 2) &57(VE) 


$e SSESETRSEIN 8 EMEC TDI EHSL ITT INET BE BELLE TSE LORE POET LIE TESTS IRIEL L OSE TEES LCL EES AE ENTE TREE ETS EIA ELSES AT ARE BSCR SOLED ES ELIOT C ELSIF LEE SIE SPT SCL EINE SETAE BOE FLEE TERETE MLO D ANETTA NEE I SAE ER RARER IN LTE DETTE, 
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Time multiplex PLL. stereo decocer Le TDA1598 
sce hae ia tahas dead ia aan plat cil ae pa dsb gh a pin Som as gpa eda a da accent eeu hed banrnnn sail Wa apt ewer seaman tern apanserpeeton caine aaa aaa tar ttl ements en A TE AE ASSES TI MARA 


parameter symbol min. typ. max. unit 
NWiena/steren cortral 
Pilot threshold voltages (peak-to-peak values) 
for stereo ‘ON’ Vi(p-p) — 21 34 mV 
for mone “ON’ Vi(p-p) 5S 16 — mV 


switch hysteresis Vigg/Vigre 


External mono/stereo control (see Fig. 8) 
Switching voltage for external mono control 


Control voltage for channel 
separation; w= 6 dB 

separation variation 

separation; «= 26 dB 


Control inputs 
Recommended voltaqe range 


10 100 nA 


Input bias current 


Output saturation voltade 
at lo = 20 mA 


0,5 1,0 V 
Output leakage current 
“4 f oy my OVW ” — } 

at V9.7 =18V ly 20 uA 


VCO 


Qsciilator frequency (adjustable with R70.7) | fose 76 = kHz 


free-running frequency cependancy (note 5) 


on temperature TC 1 — 10°4/K 
f a Py er Cer ae yt 
Capture and holding range for nilot 
Inout ee S 


|AF/E| 
V10.7 


Vigil = 0.5 » Viol! nom ~ % 


cs 


g 


Voltage cd.c. at pin 10 (3,2 x Var) 


| 
<= 


Y¥CO test point; internal switching threshold V27 
Outout voltage (peak-to-peak value) 
at pin 3; (R = 19 k92 to Vp) V3-7{p-p) 


CGlutput resistance R207 


er, 


OCA (Subsidiary Communicatior 
Authorization): 
f = 67 kHz (note 4) 


Le. 
a5 oe 
ool ~ 
| E. 
oy i ~ | 
© 
; oN 
Oo 
3 3 
<< 


Fd 


267 = 70 _ dB 


ACI (Adjacent Channel Interference) (note 3): 
ae 
f= 790 kHz 


Ripple rejection at the outout; f= 100 Hz; 
i. = 100 mV, pin 18 


a414 _ 80 — dB 
24190 — 52 — dB 


RR409 40 43 |;- |B 
Rg.g 6 8 10 | kQ 


Source resistanc 


Ase SSRN TRL SRM GE RTP IRS CUS AI ST UY RAE RET GRIDS RIESE DUETS EEE TEE NE PTR RTE AEE PAIL IE TEIN IES SIE OME IOS PASEO IEEE STL ESSE IEA LER TERIOR HS 
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Notes to the characteristics | 
1. Intermodulation suppression (BFC: Beat-Frequency Components) 
_ Vo(signal) (at 1 kHz 


Vo(spurious) (at 1 KHz) 
Vo(signal) (at 1 KHz) 


Vo(spurious) (at 1 kHz) 
measured with: 91% mono signal; f,, = 10 or 13 kHz; 9% pilot signal. 


fs = (2x 10 kHz)—19 kHz 


;f, = (3 x 13 IHz)—38 kHz 


2. Traffic radio (VF) suppression. 
Vo(signal) (at 1 kHz) 
“57(VE) 7S carious) (at 1 KHz © 23 KHZ) 


measured with: 91% stereo signai; fy, = 7 kHz; 9% pilot signal; 5% traffic subcarrier (f = 57 Hz, 
fr, = 23 Hz AM, m = 60%). 


3. ACI avis Channel Interference) 


Valecurious (at 4 kHz) © 
measured with: 90% mono signal; fy, = 1 kHz; 9% pilot signal; 1% spurious signal (fg = 110 kHz or 
186 kHz, unmodulated). 


4. SCA (Subsidiary Communications Authorization) 


a114= 7 f= 110 kHz—(3 x 38 kHz) 


V (at 1 kHz) 
do ONION a) 2 sae i aad spieg as 
Vo(spurious) (at 9 kHz) ' 


measured with: 81% mono signal; f,, = 1 KHz; 9% pilot signal; 10% SCA-subcarrier (fs = 67 KHz, 
unmodulated). 


5. The effects of external components are not taken into account. 


APPLICATION NOTES | 
1. When mono-stereo control is not used, pins 4 and 5 have to be grounded. 


2. Ina receiver, channel separation can be adjusted by: 
a. RC or LC filter at the input: frequency response compensation (VG = f(w)). 
b. Feeding the output signals of the output amplifier to the inputs of the other channel. 


3. PLL-filter for reduced intermodulation (a9); see Fig. 2. 
4, External mono ‘ON’ switch; see Fig. 3. 
5. Switching ‘OFF’ the oscillator; see Fig. 4. 
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13 10 11 


120kQ = 330kN 


62k 
(1%) 


22kQ 270 pF 
(20% (2%) 


15 ” 
ne nF ee ) aa { 
he at hr he 7280635 r, , 7280633 


Fig. 2 PLL-filter for a7 = 70 dB Fig. 3 (a) At pin 4; -V4.5 > 300 mV; 
(see also Fig. 1). (b) at pin 14. 


—{ 
= 
6 
a 
fom 
= 
LL 
a. 
© 
| 
LL 
f 7280634 
Q 


Fig. 4 The oscillator is switched-off when: 
Ip > 50 WA and Ip <1 mA. 


May 1985 647 


— TDA1S98 


Pi 


Fig. 5 Signal handling range at the input for 
IGnom (+ 75 kHz); V9.7 = Vp. Vo.7 = Vp. 


0631 
—— 
wes ee 
i ay 
ae es 
a eee 
ae we 
ae ae 
eellenas 
rr ae 
ae ew 
ae ae 
-300 Vag (mv 20° -100 0 
Fig. 7 D.C. current in the feedback loop Fig. 8 Mono/stereo control at f,, = 1 kHz; 
of the output amplifier. a is the channel separation. Vp = 8,5 V. 
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S W AUDIO POWER AMPLIFIER 


The TDA2611A is a monolithic integrated circuit in a 9-lead single in-line (SIL) plastic package with a 
high supply voltage audio amplifier. Special features are: 


® possibility for increasing the input impedance 

single in-line (SIL) construction for easy mounting 

very suitable for application in mains-fed apparatus 

extremely low number of external components 

thermal protection 

well defined open loop gain circuitry with simple quiescent current setting and fixed integrated 
closed loop gain 


QUICK REFERENCE DATA 


Supply voltage range Vp 6 to 35 V 
Repetitive peak output current | lORM x 15 A 
Output power at dyo4 = 10% 

Vp=18V;RL= 82 Po typ. 45 W 

Vp=25V; RR, = 152 Po typ. 5 W 
Total harmonic distortion at Pp <2 W; Ry =82 dtot typ. 0,3 % 
Input impedance |Z; | typ. 45 kQ 
Total quiescent current at Vp = 18 V tot typ. 25 mA 
Sensitivity for Po = 2,5 W; Ry =8 Q Vj typ. 55 mV 
Operating ambient temperature Tamb —25 to+ 150 °C 
Storage temperature Tstg —55 to+ 150 °C 


PACKAGE OUTLINE 
9-lead SIL; plastic (SOT-110B). 
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Fig. 1 Circuit diagram; pin 3 not connected. 
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5 W audio power amplifier TDA2611A 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage Vp max. 35 V 
Non-repetitive peak output current lOSM max. 3 A 
Repetitive peak output current lORM max. 15 A 
Total power dissipation see derating curves Fig. 2 
Storage temperature Tstg —55 to+ 150 9C 
Operating ambient temperature Tamb —25 to+ 150 °C 


\ infinite 
\, heatsink 


Fig. 2 Power derating curves. 


HEATSINK EXAMPLE 

Assume Vp = 18 V; Ry = 8 &; Tamb = 60 OC maximum; T; = 150 °C (max. for a 4 W application into 
an 8 {2 load, the maximum dissipation is about 2,2 W). 

The thermal resistance from junction to ambient can be expressed as: 


150 - 60 
Rth ja = Rthj-tab + Rthtab-ht Rthha= 557 = 41 KW, 


f 


Since Rth j-tab = 11 K/W and Rth tab-h = 1 K/W, Rif hg = 41 ~~ (11+ 1) = 29 KW. 
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D.C. CHARACTERISTICS 

Supply voltage range Vp | 6 to 35 V 
Repetitive peak output current lopm << 15 A 
Total quiescent current at Vp = 18 V lot typ. 25 mA 


A.C. CHARACTERISTICS 
Tamb = 2D CC; Vp = 18 V; Ry =8 2; f = 1 kHz unless otherwise specified; see also Fig. 3 
A.F. output power at dio = 10% 


= -R, = a 4 W 
Vp= 18V;R_= 82 Po ive: 45 W 
Vp= 12V; Rp = 8 Po typ. 1,7 W 
Vp=8,3V; Rp = 8Q Po typ. 0,65 W 
Vp= 20V;R_, = 822 Po typ. 6 W 
Vp= 25V; Ry = 152 Po typ. 5 W 
dn apt typ. 03 % 
Total harmonic distortion at P, = 2 W Ctot < 1 % 
Frequency response Pe 15 kHz 
Input impedance IZ; | typ. 45 kQ * 
_ Nhe se Bae typ. 0,2 mV 
Noise output voltage at Rg = 5 kQ2; B = 60 Hz to 15 kHz Via < D5 mv 
yp. 55 mV 
Sensitivity for Py = 2,5 W Vj; me en 


44 %0 66 mV 


Rs 
Vp 
Vi 
82 
a scvamane{ makes 
7Z76437.1 


Fig. 3 Test circuit; pin 3 not connected. 


* Input impedance can be increased by applying C and R between pins 5 and 9 (see also Figures 6 and 7). 
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5 W audio power amplifier 
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Fig. 5 Output power as a function of 


supply voltage. 


Fig. 4 Total harmonic distortion as a 


function of output power. 
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Fig. 7 Input impedance as a function of R in circuit of Fig. 3; C= 1 wF; f = 1 kHz. 
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Fig. 8 Total harmonic distortion as a function of Rg in the circuit of Fig. 3; Pp = 3,5 W; f = 1 kHz. 
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Fig. 9 Total power dissipation and efficiency as a function of output power. 
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APPLICATION INFORMATION 


R1 volume 


TDA2611A 
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Fig. 10 Ceramic pickup amplifier circuit. 
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Fig. 11 Total harmonic distortion as a function of output power; —— with tone control; 


— —— without tone control; in circuit of Fig. 10; typical values. 
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Fig. 12 Frequency characteristics of the circuit of Fig. 10; —— tone control max. high; — — — tone 
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Fig. 13 Frequency characteristic of the circuit of Fig. 10; volume control at the top; tone control 
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FOR DETAILED INFORMATION SEE RELEVANT DATA SHEET OR DATA BOOK 
INFRARED RECEIVER 


The TDA3047 is for infrared reception with low power consumption. 


The difference between the TDA3047 and TDA3048 is the polarity of the output signal. 


Features 


@ H.F. amplifier with a control range of 66 dB 

@ Synchronous demodulator and reference amplifier 

e@ A.G.C. detector 

@ Pulse shaper 

@ Q-factor killing of the input selectivity, which is controlled by the a.g.c. circuit 
@ Input voltage limiter 


QUICK REFERENCE DATA 


TDA3047 


Supply voltage (pin 8) Vp=V8.16 typ. 5 V 
Supply current (pin 8) Ip=lg typ. 2,1 mA 
Input signal (peak-to-peak value) 

(100% AM; f = 36 kHz) V2-15(p-p) 0,02 to 200 mV 
Output signal (peak-to-peak value) V9-16(p-p) typ. 45 V 


REFERENCE 
AMPLIFIER 


CONTROLLED SYNCHRONOUS 


PULSE OUTPUT 


H.F. AMPLIFIER DEMODULATOR BUFFER 


SHAPER 


A.G.C. 
DETECTOR 
TDA3047 


Q-FACTOR 
KILLER 


INPUT 
LIMITER 


Fig. 1 Block diagram of TDA3047. 


PACKAGE OUTLINES 


TDA3047P: 16-lead DIL; plastic (SOT-38). 
TDA3047T: 16-lead mini-pack; plastic (SO-16L; SOT-162A). 


7Z87197.1A 
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FUNCTIONAL DESCRIPTION 
General 


The circuit operates from a5 V supply and has a current consumption of 2 mA. The output is a current 
source which can drive or suppress a current of > 75 wA with a voltage swing of 4,5 V. The Q-killer 
circuit eliminates distortion of the output pulses due to the decay of the tuned input circuit at high input 
voltages. The input circuit is protected against signals of > 600 mV by an input limiter. The typical input 
is an AM signal at a frequency of 36 kHz. Figures 3 and 4 show the circuit diagrams for the application of 
narrow-band and wide-band receivers respectively. Circuit description of the eight sections shown in Fig. 1 
are given below. | 


Controlled h.f. amplifier 


The input signal is amplified by the gain-controlled amplifier. This circuit comprises three d.c. amplifier 
stages connected ir: cascade. The overall gain of the circuit is approximately 83 dB and the gain control 
range is in the order of 66 dB. Gain control is initially active in the second amplifier stage and is trans- 
ferred to the first stage as limiting in the second stage occurs, thus maintaining optimum signal-to-noise 
ratio. Offset voltages in the d.c. coupled amplifier are minimized by two negative feedback loops; these 
also allow the circuit to have some series resistance of the decoupling capacitor. The output signal of 
the amplifier is applied to the reference amplifier and to the synchronous demodulator inputs. | 


Reference amplifier 


The reference amplifier amplifies and limits the input signal. The voltage gain is approximately 0 dB. The 
output signal of this amplifier is applied to the synchronous demodulator. 


Synchronous demodulator 


[in the synchronous demodulator the input signal and reference signal are multiplied. The demodulator 
output current is 25 wA peak-to-peak. The output signal of the demodulator is fed to the input of the 
a.g.c. detector and to the input of the pulse-shaper circuit. 


A.G.C. detector 


The a.g.c. detector comprises two n-p-n transistors operating as a differential pair. The top level of the 
output signal from the synchronous demodulator is detected by the a.g.c. circuit. Noise pulses are 
integrated by an internal capacitor. The output signal is amplified and applied to the first and second stages 
of the amplifier and to the Q-factor killer circuit. 


Pulse-shaper 


The pulse-shaper comprises two n-p-n transistors operating as a differential pair connected in parallel 
with the a.g.c. differential pair. The slicing level of the pulse shaper is lower than the slicing level of the 
a.g.c. detector. The output of the pulse-shaper is determined by the voltage of the capacitor connected 
to pin 11, which is applied directly to the output buffer. 


Output buffer 


The voltage of the pulse-shaper capacitor is fed to the base of the first transistor of a differential pair. 
To obtain a correct RC-5 code, a hysteresis circuit protects the output against spikes. The output at 
pin 9 is active Aigh. 


Q-factor killer 


Figure 3 shows the Q-factor killer in the narrow-band application. In this application it is necessary to 

decrease the O-factor of the input selectivity particularly when large input signals occur at pins 2 and 15. 
in the narrow-band application the output of the Q-factor killer can be directly coupled to the input; 
pin 3 to pin 2 and pin 74 to pin 15. 
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FOR DETAILED INFORMATION SEE RELEVANT DATA BOOK OR DATA SHEET 


INFRARED RECEIVER 


The TDA3048 is for infrared reception with low power consumption. 
The difference between the TDA3048 and TDA3047 is the polarity of the output signal. 


Features 


H.F. amplifier with a control range of 66 dB 

Synchronous demodulator and reference amplifier 

A.G.C. detector 

Pulse shaper 

Q-factor killing of the input selectivity, which is controlled by the a.g.c. circuit 
Input voltage limiter 


@@é¢6@2 @ 


QUICK REFERENCE DATA 


Supply voltage (pin 8) Vp = Ve.416 typ. 5 V 
Supply current (pin 8) Ip =Ig typ. 2,1 mA 
Input signal (peak-to-peak value) 

(100% AM; f = 36 kHz) V2-15(p-p} 0,02 to 200 mV 
Ou es signal (peak-to- mpeak value) V9-16(p-p) we 45 V 


REFERENCE 
AMPLIFIER 
SYNCHRONOUS PULSE OUTPUT Si 
ms eneigen pee 
Se ele DEMODULATOR SHAPER BUFFER 
Bergen note A.G.C. 
DETECTOR 
Q-FACTOR ee, Weare. 4 
TDASO43 


KILLER 


INPUT 
LIMITER 


= | 
11 16 
7287197.1 


Fig. 1 Block diagram of TDA3048. 


PACKAGE OUTLINES 


TDA3048P: 16-lead DIL; plastic (SOT-38). 
TDA3048T: 16-lead mini-pack; plastic (SO-16L; SOT-162A). 
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FUNCTIONAL DESCRIPTION 
General 


The circuit operates from a 5 V supply and has a current consumption of 2 mA. The output is a current 
source which can drive or suppress a current of > 75 wA with a voltage swing of 4,5 V. The Q-killer 
circuit eliminates distortion of the output pulses due to the decay of the tuned input circuit at high input 
voltages: The input circuit is protected against signals of > 600 mV by an input limiter. The typical input 
is an AM signal at a frequency of 36 kHz. Figures 3 and 4 show the circuit diagrams for the application of 
narrow-band and wide-band receivers respectively. Circuit description of the eight sections shown in Fig. 1 
are given below. 


Controlled h.f. amplifier 


The input signal is amplified by the gain-controlled amplifier. This circuit comprises three d.c. amplifier 
stages connected in cascade. The overall gain of the circuit is approximately 83 dB and the gain control 
range is in the order of 66 dB. Gain control is initially active in the second amplifier stage and is trans- 
ferred to the first stage as limiting in the second stage occurs, thus maintaining optimum signal-to-noise 
ratio. Offset voltages in the d.c. coupled amplifier are minimized by two negative feedback loops; these 
also allow the circuit to have some series resistance of the decoupling capacitor. The output signal of 
the amplifier is applied to the reference amplifier and to the synchronous demodulator inputs. 


Reference amplifier 


The reference amplifier amplifies and limits the input signal. The voltage gain is approximately O dB. The 
output signal of this amplifier is applied to the synchronous demodulator. 


Synchronous demodulator 


In the synchronous demodulator the input signal and reference signal are multiplied. The demodulator 
output current is 25 uA peak-to-peak. The output signal of the demodulator is fed to the input of the 
a.g.c. detector and to the input of the pulse-shaper circuit. 


A.G.C. detector 


The a.g.c. detector comprises two n-p-n transistors operating as a differential pair. The top level of the 
output signal from the synchronous demodulator is detected by the a.g.c. circuit. Noise pulses are 
integrated by an internal capacitor. The output signal is amplified and applied to the first and second stages 
of the amplifier and to the Q-factor killer circuit. 


Pulse-shaper 


The pulse-shaper comprises two n-p-n transistors operating as a differential pair connected in parallel 
with the a.g.c. differential pair. The slicing level of the pulse shaper is lower than the slicing level of the 
a.g.c. detector. The output of the pulse-shaper is determined by the voltage of the capacitor connected 
to pin 11, which is applied directly to the output buffer. 


Output buffer 


The voltage of the pulse-shaper capacitor is fed to the base of the first transistor of a differential pair. 
To obtain a correct RC-5 code, a hysteresis circuit protects the output against spikes. The output at 
pin 9 is active /ow. 


Q-factor killer 


Figure 3 shows the Q-factor killer in the narrow-band application. In this application it is necessary to 
decrease the Q-factor of the input selectivity particularly when large input signals occur at pins 2 and 15, 
In the narrow-band application the output of the Q-factor killer can be directly coupled to the input; 

pin 3 to pin 2 and pin 14 to pin 15. 
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SPATIAL, STEREO AND PSEUDO-STEREO SOUND CIRCUIT 


The TDA3810 integrated circuit provides spatial, stereo and pseudo-stereo sound for radio and television 
equipment. 


Features 


@ Three switched functions: spatial (widened stereo image) 
stereo 
pseudo-stereo (artificial stereo from a mono source) 


Offset compensated operational amplifiers to reduce switch noise 
LED driver outputs to facilitate indication of selected operating mode 


Start/stop circuit to reduce switch noise and to prevent LED-flicker 


TTL-compatible control inputs 


QUICK REFERENCE DATA 


Supply voltage (pin 18) Vp typ. 12 V 
Supply current (LEDs off) Ip typ. 6 mA 
Operating ambient temperature range Tamb Oto +70 °C 
Input signal (r.m.s. value) Vi(rms) < 2V 
Total harmonic distortion (stereo) THD typ. 0.1 % 
Channel separation (stereo) x typ. 70 dB 
Gain (stereo) Gy typ. O dB 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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(1) Used in spatial mode for correction of high 
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Fig. 1. Block diagram/test circuit showing external components; for control inputs to pins 11 and 12 see truth table. 
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Spatial, stereo and pseudo-stereo sound circuit : TDA3810 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 18) Vp max. 18 V 
Storage temperature range T stg —25 to + 150 °C 
Operating ambient temperature range Tamb Oto+70 °C 


THERMAL RESISTANCE 
From crystal to ambient Rth cr-a = 80 K/W 


CHARACTERISTICS 


Vp = 12 V; Tamb = 25 OC; test circuit Fig. 1 stereo mode ie 11 to ground) unless otherwise 
specified. Output load: R¢.109 13-10 2 4,7 kQ; Cg-10, 13-10 < 150 pF. 


Supply voltage range (pin 18) 
Supply current 
Reference voltage 


Input voltage (pin 2 or 17) 
THD = 0,2% (stereo mode) 


Input resistance (pin 2 or 17) 
Voltage gain V)/V; 
Channel separation (R/L) 


Total harmonic distortion 
f = 40 to 16 000 Hz; Vo(rms) = 1 V 


Power supply ripple rejection 


Noise output voltage 
(unweighted) left and right output 


SPATIAL MODE (pins 11 and 12 HIGH) 
Antiphase crosstalk 


Voltage gain 


PSEUDO-STEREO MODE 
The quality and strength of the pseudo-stereo effect is determined by external filter components. 
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parameter 


CONTROL INPUTS (pins 11 and 12) 
Input resistance 


Switching current 


LED DRIVERS (pins 7 and 8) 
Output current for LED 
Forward voltage 


Truth table 


spatial 
pin 7 
Mono pseudo-stereo 
Spatial stereo 
Stereo 


LOW =Oto 0,8 V (the less positive voltage) 
HIGH = 2 V to 5,5 V (the more positive voltage) 
X = don't care 
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DEVELOPMENT DATA 
This data sheet contains advance information and TDA5708 


specifications are subject to change without notice. 
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PHOTO DIODE SIGNAL PROCESSOR 
FOR COMPACT DISC PLAYERS 


GENERAL DESCRIPTION 


The TDA5708 is a bipuiar integrated circuit designed for use in compact disc players with a single spot 
read-out system. It amplifies the photo-diode signals and processes the error signals for the focius- and 
radial control network. 


Features 


Data amplifier with equalizer and A.G.C. 

Offset-free pre-amplifier with A.G.C. for the servo signals 

Trackloss and drop-out detection 

Normalizing focus error output signal to minimize radial error interference 
Laser supply amplifier and reference source 

Possibility for car application 

Single and dual supply application 

TTL compatible digital input/outputs 
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Supply voltage range Vpop 8to12 V 
Quiescent supply current lO typ. 11 mA 


HF input current 
(peak-to-peak value) 


for VHEout(p-p) IHEin(p-p) typ. 8 uA 
LF input current (for each diode input) ID typ. 2 pA | 
Laser supply output current oO typ. 2 mA 
Operating ambient temperature range Tamb —30 to +85 °C 
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PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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Fig. 1 Block diagram. 
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Photo diode signal processor for compact disc players 


DEVELOPMENT DATA 
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Fig. 2 Pinning diagram; for pin description see next page. 
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PIN DESCRIPTION 


Pin No. 
1. 


Bh WN 


Symbol 
DEC 
VBB 
HFin 
GCHF 


FE 
FElag 
D4, D3 
D1, D2 
Ret 
Re2 
GCLF 


LPF 


GND 
LM 
LO 
TL 
HFD 
Si 
RD 
Beq 
Bgc 


DODS 
Sc 
DET 
HFout 


VDD 


July 1985 


Description 


Decoupling bias-current HF part. 
Negative supply connection (also substrate connection). 
HF current input. 


Gain control input of HF amplifier. Current output from HF amplitude 
detector. 


Current output of normalized, switched focus error signal. 

Current output of switched focus error signal, intended for lag network. 
LF photo diode current input. 

LF photo diode current input. 

Summation of amplified currents D1 and D2. 

Summation of amplified currents D3 and D4. 


Gain control input of LF amplifiers. Current output from LF amplitude 
detector. 


Low pass filter for |,o4, used in track loss (TL) detector and LF control part 
(ret = !Re1 + !Rea). 
Laser supply ground. Logic ground. 


Laser monitor diode input. 

Laser amplifier current output. 

Track loss. 

High frequency detector output. 

On/off control, laser supply and focus circuitry. 
Ready signal output; starting up procedure finished. 
Bias current input for equalizer and HF input parts. 


Bias current input for HF output part and LF gain control, TL and FE 
circuitry. 


Drop out detector suppression. 

Starting up input. 

HF detector voltage input. 

HF amplifier and equalizer voltage output. 
Positive supply voltage. 


Photo diode signal processor for compact disc players TDA5708 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage ranges 


pin 28 — pin 2 VDD —0,3to+13 V 
pin 15 — pin 2 VGND —0,3to+13 V 
pin 16 (open loop) ViM Vpp to Vpp V 
Total power dissipation Prot see Fig. 3 
Storage temperature range T stg —55 to + 150 °C 
Operating ambient temperature range Tamb  ~—30 to +85 °C 
Operating junction temperature qj max. 150 °C 
7Z80764 


DEVELOPMENT DATA 


Fig. 3 Power derating curve. 
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CHARACTERISTICS 


Vpp = 10 V; Vag = 9 V; Venpb = 9 V; Tamb = 25 OC; RBeg = 12 kQ; RBge = 24 kQ; all voltages 
with respect to Vag; unless otherwise specified. 


Supplies 
Supply voltage (pin 28) 
Laser ground 


Quiescent supply current 


H.F. input (pin 3) 
D.C. voltage level VuFin 


Input current range 
(peak-to-peak value) 
at f = 100 kHz lHFin(p-p) 


Input impedance IZHFin| 


H.F. output (pin 27) 
Output voltage 
at IHFin = OHA; VGCHF=2,8V | VHFout 
at IHEin = OWA; VGCHF =6.3V | ViFout 


Output voltage (note 1; Fig. 6) 
(peak-to-peak value) 


at IHFin(p-p) = 6 vA VO1(p-p) 
at IHFin(p-p) =3to 10pA VO(p-p) 
Output impedance (note 1; Fig. 6) Zu Fout| 


Bias input (pin 22) 


D.C. voltage level 


Input current IBeq 


Bias input (pin 23) 


D.C. voltage level 
at RBac = 24 kQ VBgc 


Input current IBgc 


Decoupling output (pin 1) 
Output voltage VDEC 
Output impedance IZDEC| 


Level detector input (pin 26) 
D.C. voltage level VDET 


IDET 
IZpeETI 


Input current range 


Input impedance 
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parameter 


Reference current (HF part) 
Positive reference current (Fig. 7) 


Negative reference current 
(Fig. 8; note 13) 


Gain control (pin 4) 


Input voltage for: 
minimum h.f. gain 


maximum h.f. gain 


Input impedance 
at VGCHE = 2,8 to 6,3 V 


Output current _ 
at Inet = 0; DODS = HIGH or LOW 


at Inet < 0,5 lrefp: 
DODS = HIGH or LOW 


at IDET > 0,5 Irefp; DODS = HIGH 
at IDET > 0,5 lrefp; DODS = LOW 
at IDET < lrefp: DODS = HIGH 
at IDET <!refp: DODS = LOW 
at IDET > lrefp: DODS = LOW 
at IpET> lrefp: DODS = HIGH 


at IDET > 9,9 lrefn: 

DODS = HIGH or LOW 
at Inet < 0,5 l-ef_; DODS = HIGH 
at IpET > lrefn; DODS = HIGH 


at IDET <lrefn; DODS = HIGH 


HFD output (pin 19) 
Output voltage LOW 
at IHD = 400 WA (sink current) ; 
IDET < 9,5 lrefp 
Output voltage HIGH 
at IW FED = 50 WA (source current); 
IDET > 9,5 lrefp 
Output sink current 
at Inet = 0 
Output source current 
at IDET > 9,5 lrefp 
Delay time (note 2) 


symbol 


lrefp 


lrefn 


VGCHF 
VGCHF 


IZGCHF! 


IGCHEF 


IGCHF 
IGCHF 
IGCHF 
IGCHF 
IGCHF 
IGCHF 
IGCHF 


IGCHF 
IGCHF 
IGCHF 
IGCHF 


VHFED 


VHFD 
IHFD 


IHED 
T™1,72 


VGnp+2,4 


typ. 


~4,6 


VGnpt0,1 


VGnbt9,9 
1,5 


—108 
15 


TDA5708 


Vo6npt0,4 
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CHARACTERISTICS (continued) 
parameter 


L.F. photo diode inputs (pins 7 to 10) 
(values given for each input) 


D.C. voltage level 
Input current range 


Input impedance 
at 1 MHz; Ip=1uA 


Gain control (pin 13) 


Input voltage for: 
minimum |.f. gain 


maximum I.f. gain 
Input impedance | 


Output current (note 3) 
at IDET < 0,625 lrefp 


at IDET > 0,625 lrefp 
Ip1 ='!p2=!p3='!p4=0 

at IDET > 0,625 lrefp 
Ip1='!p2='!p3=!p4a=1HA 


Rel, Re2 outputs (pin 11, pin 12) 
Output current (see Fig. 9) 
at Ip 4 =!Ip2 =90; Ip3 =!p4a= 1A; 
VGCLF = VDD 
at Ip1 = '!p2=!p3 = '!p4 = 9; 
— Vecir = Vpp> 
at Ip4 =Ip2=1 uA; Ip3 =!p4 = 0; 
YGcLF = Yop 
at Ip1 = !Ip2=!p3=!p4= 9; 
VGCLF = VpDD 
Output voltage | 
at VGCLF = VDD: !Re1 = 150 uA 
at VGCLF = VDD: !Re2 = 150 pA 
Output impedance (pin 11) 
Output impedance (pin 12) 


LPF output (pin 14) 
D.C. voltage level 


_ Input impedance 
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VGCLF 
VGCLF 
IZGCLF| 


IGCLE 
IGCLE 


IGCLF 


lRe2 
IRe2 
'Ret 
Rel 


VRel 
VRe2 
IZRel| 
IZReal 


ViPF 
IZLPFl 


pA 


kQ 


pA 


pA 


yA 


uA 


kQ 
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Photo diode signal processor for compact disc players 


TDA5708 


FElag output (pin 6) 
Output voltage 


at VSc = VGCLF = VDD: !FElag = + 100 uA VFElag 
at Vsc = VGCLF= VoD! !FElag = —100 HA | VFElag 


Output impedance 
Output current (Fig. 10) 
at Ip1 =!p2='p3=!p4= 1 HA; 
VSc = VDD 
atlp1=!p4a=1uAi lpg =!p3 = 1HA: 
VSc = VDD 
at Ip1=!p4a= 1A: Ip2 =!p3 = 2 HA; 
Vso = Veg t 0,7 V 
at Ip. =!p4=2 uA; Ip2=!p3= 1A; 
Vsce = VDD 
at Ip1=!p4=2 vA; Ip2 = '!p3= 1A; 
Voce = Vggp t0,7 V 
FE output (pin 5) 
Output voltage 
at VSc = VacLF = VpD: !FE = + 100 pA 
at VSc = VGCLF= Vpp: !FE = — 100 nA 
Output impedance 
Output current (see Fig. 10) 
at Ip1=!p2='!p3=!p4=1BA; 


VSc = VDD 

at Ip71=!p4=1 HA: Ip2 =!p3 = 2 HA: 
VSc = VDD 

at Ip1 = Ipq=2 uA; Ip2 = !p3=1HA; 
VSc = VoD 


at lp1='Ip2=!p3=!p4= 1A; 
Vsc = Vept 0,7 V; Vgj = LOW 


at 1p1 = !p2='!p3=!p4= 1A; 
VSc = Veg t 1,4 V; Vsj = LOW 
DODS logic input (pin 24) 


Switching levels 
input voltage LOW 


input voltage HIGH 


Input source current 


IZF Elag! 


IF Elag 
IFElag 
IFElag 
IFElag 


IFElag 


Vpp —1,5 


Vpp -1,5 


VGND * 2 


—29 


VeRpt 1 


Vept 1 


VGND + 0,8 


LA 
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CHARACTERISTICS (continued) 


parameter 


Starting input (pin 25) 


Output voltage 
at Voj = LOW 


at Voi = HIGH 


Output source current 
at Voj = LOW 


Output sink current 
at Voj = HIGH 


Si logic input (pin 20) 


Switching levels 
input voltage LOW 


input voltage HIGH 


Input source current 


TL logic output (pin 18) 
Output voltage level LOW (see Table 1) 
at I, = 400 pA (sink current) 


Output voltage level HIGH (see Table 1) 
at IT, = 50 wA (source current) 


Output sink current 


at VT, = LOW 
Output source current 
at VT, = HIGH 


Delay times (note 4) 


Delay times (note 4) 


RD logic output (pin 21) 
Output voltage level LOW (see Table 2) 
at IRp = 400 pA (sink current 


Output voltage level HIGH (see Table 2) 
at IRp = 50 pA (source current; 
Vsc = 3 V; Vsj = LOW 
| Output sink current 
at Vsc = Vpp; Vsj = HIGH 
Output source current 
at Voc = Vpp; Vsj = LOW 
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DEVELOPMENT DATA 


parameter 


iLO output (pin 17) (see Figs 11 and 12) 


Output voltage (Vpp — VLo) 
Output impedance 
Output leakage current 


at Vqi = HIGH 
Maximum output current 
at Voj = LOW 


LM input (pin 16) (see Figs 11 and 12) 


Input voltage (Vi yj — VGnp) 
(closed loop conditions) 


Input bias current 


H.F. part 


D.C. characteristics 


Gi =——-—— ;llypfji,|S 1 uA 


at Aluyei, = 1 uA; VecHE = 6,3 V 
at Alufin = 1 uA: VocHE = 2,8 V 


A.C. characteristics (see Fig. 13) 


. Vo1 
G2 = 20 log —— ; (note 5) 
Vo2 
Phase of input/output signal 
at 1 MHz (note 6) 


Group delay (note 6) 
at fyeip = 900 kHz + At 


Flatness (note 6} 
between 0,7 and 1 MHz 


LF part 
Maximum d.c. gain (note 7; Fig. 9) 
| 
for: Ay =| pedis: ; 
Ip3+!pa 


Ip1='!p2=9; VecLF=63 V¥ 
at In3g=OuA;!lpqg= 1A 
| at Ip3= 1 uA; lpg =OuA 


Ip3=!p4=90; VecLFr6.3V 
atlp,=QywA;Ipg=1nA 
ati pz = 1uA; Ipg=O"A 


Photo diode signal processor for compact disc players 
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CHARACTERISTICS (continued) 


parameter | symbol | min. typ. / max. 


LF part (continued) 
Minimum d.c. gain (note 8; Fig. 9) 


for: Az = __Re2_ : 
Ip3+'p4 
Ip1 =!p2=90; VecLF =3,0 V 
at Ip3 =OuA;|Ipg=1uA A23 _ 0,5 — 
at Ip3 = 1uA:Ip4=OnA A3 M3 —10% | M3 M3 + 10% 
fee 
Ip1*!p2 
Ip4 = '!p3 = 9; Vecie™e = 3,0 V 
at Ip, =OuA;lp2=1yA Ag Mz --10% | Mz M3 + 10% 
at Ip, = 1A; ipo =O"A Ay M3 —10% | Ma Mz + 10% 


A.C. gain (note 9; Fig. 14) 
for G4 = 20 log P1; Ip3 = !Ip4 =9 
at Ip1 = 0; Ip2(p-p) = 1 uA G4 _ 
at ID1(p-p) = 1 LA; Ip =0 G4 — 
A.C. gain (note 10; Fig. 14) 
for Gd = 20 log P2; Ip, =!Ip2=0 
at Ip3 = 0; 1D 4(p-p) = 1yA 
at 1D3(p-p) = 1 yA; lp4=0 


Reference current 
(closed loop conditions; see Fig. 15) 


lret = !Re1 + !Re2 
at Ip1=!Ip2=!p3=!p4a=2KuA 
Laser supply 
Transconductance 
For d.c. (note 11) 
at Vs; = LOW 
at Vcj = HIGH 


For a.c. (note 12) 
delay time 


| 
233 as 
=o ae 
| —3,3 — 
#203 = 
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Notes to the characteristics 


1. H.F. part output voltage and output impedance for closed loop conditions: fyFip = 0,1 to 1 MHz. 
M is the measured value of Vo}. 


2. HFD delay times 71 and 77 measured as shown in Fig. 4. 


IDET 
(uA) 
0,5 lrefp 


| time 
15 us 


71 T2 7Z80765 


Fig. 4 Delay time 7 between Ipg7 and VyeEp. 


_(p1+!p2+!p3 + '!pa) 
4 2 
Re2 connected to 1,5 V. 


3.M . Mg; (M9 see note 7) with |p1 =!p2=!p3=!p4= 1 uA and Rel, 


4. TL delay times 73, 74, 75 and 7g measured as shown in Fig. 5. 
(uA) en 70% OF lrefp 
— 10% of !refp 
0 [ae Saas | 
time 
“TE 
(V) 
—— VEND + 2,4V 
J a eee 


r 
15 us 15 us she 
15 us 15 us 
T3 T5 T6 T4 7280766 


DEVELOPMENT DATA 


Fig. 5 Delay times between [pet and VT_. 


5. Voltage output signal VQ measured at fy Fin = 100 KHZ; IHF jn(p-p) = 3 HA; VGCHF = 6,3 V. 
Voltage output signal Vo9 measured at fyFin = 1 MHz; IHFin(p-p) = 3 HA? VGCHE = 6,3 V. 
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Notes to the characteristics (continued) 
6. Phase of input/output signal, group delay and flatness measured at | YFin(p-p) = 1 KA; 


VGCHF = 6,3 V. 
Group delay: 7 = ad: ; Af ~ 50 kHz. 
dw 
Flatness: Ar = Tmax = Tmin: 
| | 
| 7. Mg is the measured value of Ay = | Sees 
Ip3 + 'p4 
for Ipq =!p2=!p3=90; Ip4=1uAand Voc, fF =6,3 V. 
| | 
8. Mz is the measured value of Az = | ee 
Ip3*!pa 


for lpi =!p2='!p3=90; Ip4=1 uA and VGc_F = 3,0 V. 


| (1) In (2) + Ipa (2) 
9. P1 is the measured value of eee ee . ee 
Ip1 (1) + lpg (1) IRe (2) 
Where: 


(1) are the current levels at fj = 25 kHz. 
(2) are the current levels at fj = 1 kHz. 


Measured taken at Voc_f = 6,3 V. 
IRep (1) Ip3 (2) + Ip4 (2) 


10. P2 is the measured value of ——————-———_ - 
pg (4) + Ip4 (1) IRe2 (2) 


Where: 


(1) are the current levels at f; = 25 kHz. 
(2) are the current levels at fj = 1 kHz. 


Measured taken at VGcLF =6,3 V. 


11. Laser supply transconductance for d.c. 


. AlLo rn Z | 

= —l}qQ<2mA).  - 
LDC AV LO 
12. Laser supply transconductance for a.c. 


1 
PLAC PLDC are aq 


Where: S is the laplace operator in the frequency domain. 


13. Mg is the measured value of lrefp. 
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Table 1 Test conditions for track loss output (TL) 


conditions a 
1 independent 
2 10% of lrefp 
3 30% of lrefp 
4 70% of lrefp 
5 independent 
7 30% of lrefp 
8 70% of lrefp 

Where: 
DODS = HIGH DODS 2 Venp + 2,4 V. 
DODS = LOW DODS < Venp + 0,8 V. 


ID(tot) = (Ip4 + Ip2+Ilp3+!p4) + G3 °-G4 - G5. 
For G3, G4, G5 see transfer functions description of TDA5708. 


<q 
< 
Q = Table 2 Test condition for ready output (RD) 
— 
a output level 
= conditions = : 
i 
J 
S >4Vi+V 
rf oN OEE 
a =o; = VOFF 
=> 4Vj + VOFF 
<S 4Vi —VOFF 


Where: 
VoFF © 120 mV. 


Vj is the junction voltage (0,7 V typ.). 
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| : 
HFin 10nF 
\ peace > Vo 
10nF 


TDA5708 


Beq 
12 
kO, 


RBeq 
y 7280767 


IGCHF 
(D-* 
4 100 pF : RBgc 
56 
ko 
GND VBB DEC VoD 
lrefp 
DET 
TDA5708 
GCHF . Bgc Beq 
V T nF y ? ql kO ko 
GCHF t] Bgc * RBeq 
7 7 1/77 7Z80768 


Condition: DODS = LOW; VocuHF = 2,8 to 6,3 V. 


Fig. 7 Test circuit for positive reference current (Irefp). 
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CURRENT 
MIRROR 


| DET 


l 
TDA5708 cep) 


GCHF | Bgc Beq 


1 Regc 24 Ae 
F kO 1kO 
Vacue f il " VBgc * RBeq 
<q Y Z 7 7280769 
une 
a es 
- Condition: DODS = LOW; VocueE = 2,8 to 6,3 V. 
= 
uw 
= Fig. 8 Test circuit for negative reference current (Il,-efp). 
Oo 
_ 
Lu 
> 
Lu 
a) +10V 
a 100 pF * 
a L__ aay 


TDAS708 


7 Bgc Beq GCLF 
24 12 CX 
ka ka, ww, 
t VGCLF 
1} /, 7 7280770 


Fig. 9 Test circuit for output current [Rey and IRe2. 
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+10V 
a 100pF ¥y 
. 41V 
GND Vep| - DEC Vpp 
| Re2 | 
TDA5708 | V 
fF Ret ra 
; Sc 
: ~O—¢- VBB +0,7V 
13 | 
a Beq | GCLF 


Vee t1.4V 
24 1D! Specie is Ny BB *!, 
i ko kare e 


a 4 77 7Z80771 


4 100 pF 
GND VBB DEC VoD 
15 2 1 28 


TDA5708 


Vrefi a 


VGND + 0,8V 


ML 
| V , 
Be hy il 7280772 


Fig. 11 Test circuit for Vi yy (Vreg © Vim) and ILM. 
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TDA5708 


VGND + 0,8V 


VGND + 2V 7280773 


Fig. 12 Test circuit for Vj Gg and |, 0. 


+10V 


DEVELOPMENT DATA 


1k 


TDA5708 


7280774 


Fig. 13 Test circuit for HF part; a.c. characteristics. 
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+10V 
ae ar Z 100 pF 
+1V 
ae GND VBB DEC VpD 


TDA5708 


Bgc Beq GCLF 
24 12 VGCLF = 6,3V 
a kO kQ 
ID4 
7 y 7Z80775 


Fig. 14 Test circuit for LF part; a.c. gain. 


+10V 


lret 


TDA5708 


470 


ko, | nF 
7 7280776 


Fig. 15 Test circuit for total reference current |,ox. 
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DEVELOPMENT DATA 


This data sheet contains advance information and TDA5709 


specifications are subject to change without notice. 


RADIAL ERROR SIGNAL PROCESSOR 
FOR COMPACT DISC PLAYERS 


GENERAL DESCRIPTION 


The TDA5709 is a bipolar integrated circuit which provides controi signais for the radiai motor. 
These control signals are generated from radial error signals received from a photo-diode signal 
processor (TDA5708), and velocity control signals from the contro! processor. 


Features 


Tracking error processor with automatic asymmetry control 

A.G.C. circuitry with automatic start-up and wobble generator 

Tracking control for fast forward/reverse scan, search, repeat and pause functions 
TTL compatible digital input/output 

Digitalized tracking error signal 

Possibility for car application 


QUICK REFERENCE DATA 


Supply voltage range Vpp—-VBB 8to 13 V 
Quiescent supply current lo typ. 6 mA 
Operating ambient temperature range Tamb —30 to +85 °C 


PACKAGE OUTLINE 
20-lead DIL; plastic (SOT-146). 
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TDA5709 


<ineO asa [1 @ 


ft [oll 
S ) 
FE | 
REdig]3 wa << 
Za e S 
45° i 
OSCILLATOR Pe | 9 le 
home/car — (+) (+) 650Hz < 
'@ 
| 17 ‘N 
O 
Vref 
<i lag short - circuit 


X 
Saale yy 
@ | 
S Dak: 


| Ea . 
switches 
—— 
O}1@|@|@ 
DAC 
2 2 413 tia 4 10 
V 


1 
Db] VsBB Rose Cosc1 |Cosc2 |Coffset |Cypr BO: |B) 62.188 ai 


i | | | from control processor 
44 
VeB VBB 


7Z91538.1 


Fig. 1 Block diagram. 
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Radial error signal processor for compact disc players 


PIN DESCRIPTION 


Pin No. 


—_ 
OO ON OH BP WY = 


= = —- = ot 
or WN = 


Ny ——-_- — — — 
oO On OD 


Symbol 
Re2 
CHPF 
REdig 
Coffset 
Cagc 
VDD 
REout 
RElag 
Clag 
DAC 
VBB 
BO 

B1 

B2 

B3 


Rosc 
Vref 


Cosc2 


Cosel 
Ret 


TDA5S709 


Description 

Input for amplified currents from photo diodes D1 and D2 
High-pass filter for Re1 and Re2, used for radial offset control 
Digital output of sign (Re2 — Re1) 

Offset control input for radial offset 

Gain control input for radial error signal 

Positive supply voltage 

Current output of amplified (Re2 — Re1) input currents 
Voltage output of integrated (Re2 — Re1) input currents 
Integrator capacitor for (Rel — Re2) input currents 
Current output for track jumping (3% bits) 


Negative supply connection (also substrate connection) 


Input control bits for off-, catch-, play-status and DAC output current 


Biassing resistor for oscillator frequency and internal amplitude 


Intermediate supply voltage 
Frequency setting capacitors for oscillator 


Input for amplified currents from photo-diodes D3 and D4 


Re2 Rel 
Cupr | 2 | Cost 
RE dig Ey Cosc2 
Coftset V ref 
Cage | R ose 
Ya al TDA5709 _ 
RE out | B2 
RE lag [8 | BI 
Clag 19 | BO 
DAC VBB 


7297130 


Fig. 2 Pinning diagram. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage range (Vpp — Vp) 


pin 6 — pin 11 Vpp—-VBgp —0,3 to +13 V 
Total power dissipation Prot see Fig. 3 
Storage temperature range T stg —55 to +150 °C 
Operating ambient temperature range Tamb —30to +85 °C 
Operating junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 


From junction to ambient Rth j-a = 72 K/W 

2 7297129 
i 
ace (Ee 
Oe oe ee 
a a Se ie ee 
ie ae a ae 
a as See 
ae ee ee 
a a a 
(ae a ee 
eas ek aS 

0 50 100 7 (0c) 150 


Fig. 3 Power derating curve. 
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CHARACTERISTICS 


olen +5 V; Veg =—5 V; Tamb = 25 OC; Vref = 0 Vi Roge = 24 k&2; all voltages with respect to 
Vref; unless otherwise specified. 


Supplies 
Supply voltage 
pin 6 — pin 11 (Vpp — VBp) 8 -- 13 V 
pin 17 — pin 11 (Vre¢ — Vp) 45 5,0 5,5 V 
Quiescent supply current lo — 6 — mA 


REdig output (pin 3) 
Output voltage level 


HIGH (note 1; C) VREdig | Vref t2,4 | — _ V 
LOW (note 1; A) VREdig Vref -0,3 | - Vref + 0,4 V 
LOW (note 1; B) VREdig | VBB — Vppt 0,4 V 
Output current | 
= sink current (note 1; A or B) IREdig | 400 — — pA 
= source current (note 1; C) IREdig | — —150 | —50 LA 
= 
rf Digital inputs (pins 12 to 15) 
= | BO, B1, B2and B3 
o Input voltage HIGH (note 2) VB Vref t 2 —_ VppD V 
"f Input voltage LOW (note 2) VB Vept 2 — Vref + 0,8 V 
= Input voltage HIGH (note 3) Vp Vent 2 = VpD V 
Input voltage LOW (note 3) VB Vep—-9,3 | - Vppt 0,8 V 
Input current 
at Vp = HIGH Ip _ 0 — LA 
at Vg = LOW Ip a ~ —10 yA 


DAC output (pin 10) 


Output voltage range 
at Ipac = + 150 wA (sink current) VDAC Veapt1,5 | — VpDD MV 


at Ipac = —150 wA (source current) | Vpac VBB — Vpp —1 V 


Output impedance 
at Ipac = 200 pA IZpac! | — 50 _ MQ2 
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CHARACTERISTICS (continued) 


parameter symbol min. 


DAC output (continued) 


Ratio of output current 
pin 10 to pin 16 (see Table 1) lio/lig 3,6 


Analogue input (pin 16) 
Input voltage level VRosc os 


Input current level lRosc = 


Radial error inputs 
(Re1 pin 20, Re2 pin 1) 
input voltage level 


at IRe1, !Re2 = —105 uA VRet, VRe2 = 
Input current | tRet, |Re2 = 
Input impedance IZRe1l, |IZRe2l | — 


Gain control input (pin 5) 


Input voltage for 


minimum radial gain VCage = 
maximum radial gain | VCage | me 
Input impedance IZCagc i 


Offset control (pin 4) 


| Output current 
at |Rey = | Reg = —105 pA; 


VCosc1 = VCosc2 = Vref ~|Coffset ES 
input voltage for 
maximum amplification Ret | VCoffset = 
-minimum amplification Re2 | Vc oftset a 
minimum amplification Re VCoffset cag 
-maximum amplification Re2 VCoffset = 
Input impedance | Z’Coftset | | — 
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PRE TINL EUEAE Y OCEAN SAREE 


par srameter 


High- -pass filter wane 2) 
Voltage leve! 


TDA5709 


at |Re1 = !Re2 = 0 VHPF : Veg t 2,8 
Impedance IZupe| — 5 - 
Oscillator 
(Cosy pin 19, Cosea pin 18) 
Linear input voltage range 
VCoscl- VCosc2 VCose Vireo! 1S Vref + 2 
RElag voltage output (pin 8) 
Output voltage range 
at IRElag = + 200 WA (sink current) | VRElaqg | VBBt+ 15 — Vpp 
at IREjag = ~200 wA (source current)| VRElag_ | VBB _ | Vop-1 
Maximum source current output IRElag = | 2,9 fics 
Maximum sink current output IRElag a 4 | = | 
Output impedance (f < 10 kHz) | | | 
with RElag switched on IZ7RElagl | i | 50 | 
| with RElag switched off ZR eIag | . _ ! 
| | | 
REout push-pull current output (pin 7) | | | | | 
Output voltage range | | | | : 
| at |REout = + 40 HA (sink current) =| Verour | Veg t 1.5 i - | YD | 
| 
at IReEoyt = — 40 WA (source current) | VREout oe BB | — Vop 3 
Output impedance IZP out! a 2 Pe 
Clag push-pull current output/voltage | | | | 
: input (oin 9) | | | 
| Output voltage range | | | 
| at ICjag = + 4 HA (sink current) VClag Vegt 1,5 | - | Vop | 
at IClag > = —4A yA (source current) | VClag VBB : _ Vop —-1,8 | 
| oupu impedance IZClag| a 15 | =< | 
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CHARACTERISTICS (continued) 


parameter 


TRANSFER SPECIFICATIONS 
Oscillator (pins 19, 18) 


Transconductance factor 


ICosc2 
* Nose 
Vcosc1 
ICosc1 
V ‘Rose 
Cosc2 


Amplitude stabilization 

losc1 = f(Vose1) at Veose2 = 9 
Vose1 = 9 V 
Vosc1 = + 0,87 V 
Vosc1 = —0,87 V 


Vosce1 = + 1,2 V (note 4) 
Vose1 =~ 1,2 V 
Vosc1 = + 1,8 V 
Vosc1 =~ 1.8 V 


Amplitude stabilization 
losc2 = f(Vosce2) at VCose1 = 0 
Vosc2 = 9 V- 
Vosc2 = + 0,87 V 
Vosc2 = —0,87 V 
Vosc2? = + 1,2 V (note 5) 
Vosc2 = — 1,2 V | 
Vosc2 = + 1,8 V 
Vosc2 = — 1,8 V 


Transconductance factor 


IClag 

VT ' ose 

Vosc1 
with test on; radial off; 
'Re1 = !Re2 = 9 
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0,48 


—0,48 


0,1 
Mo + 1,4 
M5 —1,4 
Ma 
M2 
Mo --3,5 
Mo + 3,5 


0,1 
M3 + 1,4 
M3 —1,4 
M3 
M3 
M3 —3,5. 
M3 + 3,5 


—0,08 


Radial error signal processor for compact disc players TDA5709 


Transconductance factor 


IClag 
vy. “ose 
Vosc1 
with lag on; radial on; 
IRe1 =!Re2 = 0 — —0,08 — 


Transconductance factor 


'REout | 
rv Osc 
Vosc2 
with radial on; |pe1 = !Rep = 0 ~ 0 _ 
|REout 
VV Osc 
Vosc1 
with radial on; |Re1 = |Rep = 0 _ 0,8 _ 


Transconductance factor 


= ICoffset 

Vv. . ' “ose 
- VCosc2 
hoes with radial on; IRe1 = !|Rep = 0 
< at Iypr = 30 uA = 0,48 — 
= at lypp =OuA ~ 0 _ 
Oo 
rT bc HPF =—30 pA — —0,48 — 
fi with radial off; |Re7 =!Rep =0 
a at Iypr = 30 yA — 0 — 


Transconductance factor 


lCoffset 


ee re 


VCosc1 
with radial on; |Re1 =!Re2 = 0 
at lpr = 30 yA — 0 — 
with radial off; IRe1 = IRep = 0 
at lupe = 30 uA — 0,08 — 


OSC 


Transconductance factor 

lage 

VCosc1 
with radial on; Vagc = 0,5 V; 
Vcoffset = VCosc2 = 9 V 


R OSC 


at lRe1 =!Re2=—100 uA _ note 6 — 
at IRez = 0; IRep = —150 pA — + 0,48 — 
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CHARACTERISTICS (continued) 


ce 


Transconductance factor 

lage 

VCosc2 
with radial on; Vage =0,5 V; 


Voffset = VCosc1 = 9 V 
at IRe1 = —150 WA; IRep = 0 


Rose 


at IRe1 = !pep = —100 vA 
at IRe1 = 0; IRep = —150 uA 


Transfer Cjgg > RElag 


VRElag 


VClag 
_ with lag short-circuit off; 
RElag output on 


; at frequencies < 10 kHz 


Slew rate 


RElag amplifier 
with lag short-circuit off; 


RElag output on V/us 


Switch lag short-circuit 


AVClag 


Alclag 

with lag short-circuit on; 

IIClag| < 10 pA IZ1ag sc! 
Offset IVClag — Vref! 

with lag short-circuit on; 

IClag =O uA | IVRElag| 


Impedance 
kQ 


_ Transfer resistance (Rel, Re2 to Cype) 
AV ee 
oe as kQ 
A(lRe1 + !Re2) . 
Gain (Re1, Re2 to REout) 
— AlREout oF 
A(IRe1 - !Rea) 
with lag short-circuit on; radial on; 


VCoffset = Vosc1 = Vose2 = 9 
Vage = 0,5 V | 


times 


Radial error signal processor for compact disc players TDA5709 


[await inom [roe Tot 


Offset current RE 
Offset current 
with lag short-circuit on; radial on; 


VCoffset = Vosc1 = Vose2 = 9 V 


age = 9,5 
at Ipo1 = !Reg = 100 uA IRE _ 0 _ pA 


Gain (Re1, Re2 to Cage) 


Al Cagc 


A(!Re1 — | Rea) 
with lag short-circuit on; radial on; 
VCoffset = (see note 7); 

Vage = 9.5 V; VCose1 = 9 V: 


at IRe, = —104 WA 


VCose2 = 1,2 V; 
A(lRe1 — IRe2) =8 WA _ 0,8 — ‘times 
Alcage 


in Se ee Oa aA 
A(lRe1—'Re2) Re? : 


Offset current ICagc 


<{ 

-; with lag short-circuit on; radial on; 

= Vcoffset = (note 7); 

a Vage = 9,5 V; VCose1 = 9 V; 

Ss VCose2 = 1,2 V; 
& A(lRe2 — Rei) =8 uA | | — —0,8 — times 
aa | 
uu 

> 

if 

Q 


Offset current 
with lag short-circuit on; radial on; 
Vcose1 = 9 V; VCosc2 = 9 V 
Vage =05V | 
at |Re1 = !Re2 =—100 vA ICagc — 0 oe MA 


Transconductance factor 
AlrRe - VRANGE 


ltot * VCoffset 

with VCosc1 = VCose2 = 9 V; 

radial on; Vago = —3 V; 

VRANGE = 1 V (internal); 

ltot = !Re1 + !Re2 | 

at IRei =! Rep =—100 vA — 2,5 _ 

Alpe * VRANGE | 
ltot * VCoffset 

with VCosc1 = VCosc2 = 9 V: 

radial on; Vagc = VBB: 

VRANGE = 1 V (internal); 


ltot = 'Re1 + !Re2 : 
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CHARACTERISTICS (continued) 
parameter 


Gain control current lage 


lagc 


with VCose1 = VCose2 = 9 V; Vage = 9,9 V; 
radial off; Vcoffset = 0 V 
at IREtot = 200 uA; |Re1 — IRe2 = 35 uA 
at IREtot = 200 vA; Ipe1 — IRep = 65 uA 


Notes to the characteristics 


1. REdig output conditions: 
A: |IRe1 > |Re2 + 5 WA: Veoffset = Vref; BO and B1 and B2 and B3 > Vpp + 2,0 V. 


B: lRei > lRe2 + 5 WA: Veofttset = Vref; BO or B1 or B2 or B3 < Vpp t+ 0,8 V. 
C: Ipe2 > |IRe1 +5 WA: Veoftset = Vrefi don’t cares for BO, B1, B2 and B3. 
2. In the ‘home’ application all logical inputs BO, B1, B2 and B3 must be > Veg t2v. 


TDA5709 OV BV <Vpp S<13V 


[svsi0s 
VpBB 


7297131 


Fig. 4 TDA5709 ‘home’ application. 


3. In the ‘car’ application one or more of the logical inputs BO, B1, B2, B3 must be < Vppt 0,8 V. 


TDA5709 8V <Vpp <13V 


5V+10% 


SOV 
7297132 


Fig. 5 TDA5709 ‘car’ application. 


4. M9 is the measured value of lo5¢1 at Vosc1 = 0 V. 
9. Mg is the measured value of Iocc9 at Voscz =O V. 
6. Parabolic curve. 


7. VCoffset Must be adjusted so that Icjag = 4 HA. 
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Te ees 7 ie 7297128 
ICosc1 
or — aoa ace —t— + 
1C osc2 
+ 2? \ ole Pp eee ——_—— 
en) <a, ee ee 
Ame 


+] +2 
Vose1 °F Vose2 (V) 


Fig. 6 Amplitude stabilization (typical curve). 


Table 1 Truth table for DAC output current 


= i type logical inputs internal switches 
A neni? B2 B3 lag lag rad test | output 
= OFF 0 0 off on | off off | off 
o CATCH 0 1 off on | on off | off 
= PUSH 1 0 off on off off off 
if (kick) 1 1 off off | off off | on 
. PULL 0 0 off on | off off | off 
PULL | 0 1 off on off off off 
PULL 1 0 off on off off off 
PULL 1 1 off on off off off 
PUSH ; QO 0 off on off off of f 
PUSH 0 1 off on off off off 
PUSH 1 0 off on off off of f 
PUSH 1 1 off on off off off 
PULL 0 0 off on off off of f 
(kick) 0 1 off off off off on 
play 1 0 on off on off on 
test** | 1 1 off off off on on 
Where: 


O = input voltage LOW; 1 = input voltage HIGH. 
* With Rose = 24 kQ. 
** Non-proper operating of output REdig if the logical zero is close to Vp. 
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FM RADIO CIRCUIT 


GENERAL DESCRIPTION 


The TDA7000 is a monolithic integrated circuit for mono FM portable radios, where a minimum on 
peripheral components is important (small dimensions and low costs). 


The IC has an FLL (Frequency-Locked-Loop) system with an intermediate frequency of 70 kHz. The 
i.f. selectivity is obtained by active RC filters. The only function which needs alignment is the resonant 
circuit for the oscillator, thus selecting the reception frequency. Spurious reception is avoided by means 
of a mute circuit, which also eliminates too noisy input signals. Special precautions are taken to meet 
the radiation requirements. __ 

The TDA7/000 includes the following functions: 

@ R.F. input stage 

@® Mixer 

® Local oscillator 

@ |.F. amplifier/limiter 

@ Phase demodulator 

® Mute detector 

@ [Mute switch 


QUICK REFERENCE DATA 


1 ane er nt a ee nn ss enema reer ee 


Supply voltage range (pin 5) Vp 2,/to10 V 
Supply current at Vp = 4,5 V Ip typ. 8 mA 
R.F. input frequency range fr¢ 1,5 to 110 MHz 


Sensitivity for —3 dB limiting 
(e.m.f. voltage) 


(source impedance: 75 Q; mute disabled) EMF © typ. 1,5 pV 
Signal handling (e.m.f. voltage) 
(source impedance: 75 (2) EMF typ. 200 mV 


A.F. output voltage at Ry = 22 kQ Vo typ. 75 mV 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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TDA7000 


r.f. input 


DEMODULATOR 


a7 < 


NOISE 
SOURCE 


mute control 


Vp 
(+4,5V) 7Z86939.1 


a.f, output 


Fig. 1 Block diagram. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 5) Vp max. 12 V 
Oscillator voltage (pin 6) Vg-5  Vp—0,5 to Vp+0,5 V 
Total power dissipation see derating curve Fig. 2 
Storage temperature range Tstg —55 to+ 150 °C 
Operating ambient temperature range Tamb Oto +60 °C 


7287251 


Fig. 2 Power derating curve. 


D.C. CHARACTERISTICS 
Vp = 4,5 V; Tamb = 25 OC; measured in Fig. 4; unless otherwise specified 


Supply voltage (pin 5) 


Supply current 
at Vp = 4,5 V 


Oscillator current (pin 6) 
Voltage at pin 14 

Output current at pin 2 
Voltage at pin 2; Ry = 22 kQ 
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TDA7000 


A.C. CHARACTERISTICS 


Vp = 4,5 V; Tamb = 25 OC; measured in Fig. 4 (mute switch open, enabled); f-¢ = 96 MHz (tuned to 
max. signal at 5 uV e.m.f.) modulated with Af = + 22,5 kHz; fp, = 1 kHz; EMF =0,2 mV (e.m.f. voltage 
at a source impedance of 75 (2); r.m.s. noise voltage measured unweighted (f = 300 Hz to 20 kHz); 
unless otherwise specified. 


a 


Sensitivity (see Fig. 3) 
(e.m.f. voltage) 
for —3 dB limiting; 
muting disabled 


for —3 dB muting 
for S/N = 26 dB 


Signal handling (e.m.f. voltage) 
for THD < 10%; Af = + 75 kHz 


Signal-to-noise ratio 


Total harmonic distortion 
at Af =+ 22,5 kHz 


at Af =+75 kHz 


AM suppression of output voltage 
(ratio of the AM output signal 
referred to the FM output signa!) 

FM signal: f,, = 1 kHz; Af = + 75 kHz 
AM signal: fp, = 1 KHz; m = 80% 


Ripple rejection (AVp = 100 mV; 
f = 1 kHz) 

Oscillator voltage (r.m.s. value) 
at pin 6 


RR —_ 


V6-5(rms) = 


Variation of oscillator frequency 


with supply voltage (AVp = 1 V) Afosc = 
Selectivity S+ 300 = 
S_300 = 

A.F.C. range Afrf ~ 


Audio bandwidth at AV, = 3 dB 
measured with pre-emphasis (t = 50 ys) 


A.F. output voltage (r.m.s. value) 
at Ry =22kQ 


Load resistance 
at Vp = 4,5 V 


at Vp =9,0 V 
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Fig. 3 A.F. output voltage (V,) and total harmonic distortion (THD) as a function of the e.m.f. input 
voltage (EMF) with a source impedance (Rs) of 75 2: (1) muting system enabled; (2) muting system 
disabled. 
Conditions: 0 dB = 75 mV; fr¢ = 96 MHz. 

for S +N curve: Af = + 22,5 kHz; fry = 1 KHz. 

for THD curve: Af = + 75 kHz; fp, = 1 KHz. 


Notes 
1. The muting system can be disabled by feeding a current of about 20 uA into pin 1. 


2. The interstation noise level can be decreased by choosing a low-value capacitor at pin 3. Silent 
tuning can be achieved by omitting this capacitor. 
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C12 C11 
150 pF 3,3 nF 


C10 
330pF 


C17 
220pF 330 pF 100 nF 220pF 


I.F. LIMITER 


4,7 
kg 


DEMODULATOR 


TDA 7000 


13,6 k& 


mute control LOOP 


FILTER 


R1 C7 
ia =) 
10 k82 3,3 nF 
+ = C8 180 pF 
enabled ‘9 disabled 
Vp 
(+4,5V) mute switch 7Z86940.1 


a.f. output 


Fig. 4 Test circuit; for printed-circuit boards see Figs 5 and 6. 
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7286938.1 


Fig. 5 Track side of printed-circuit board used for the circuit of Fig. 4. 


7286937.1 


Fig. 6 Component side of printed-circuit board showing component layout used for the circuit of Fig. 4. 
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TDA7010T 


FM RADIO CIRCUIT 


GENERAL DESCRIPTION 
The TDA7010T isa monolithic integrated circuit for mono FM portable radios, where a minimum on 


‘peripheral components is important (small dimensions and low costs). 


The IC has an FLL (Frequency-Locked-Loop) system with an intermediate frequency of 70 kHz. The 


I.f. selectivity is obtained by active RC filters. The only function which needs alignment is the resonant | 


circuit for the oscillator, thus selecting the reception frequency. Spurious reception is avoided by means 
of a mute circuit, which also eliminates too noisy input signals. Special precautions are taken to meet 
the radiation requirements. 


The TDA7010T includes the following functions: 


@ R.F. input stage 

@ Mixer 

@ |ocal oscillator 

® |.F. amplifier/limiter 
@ Phase demodulator 
@ Mute detector 

@® Mute switch 


QUICK REFERENCE DATA 


Supply voltage range (pin 4) Vp 2,/to 10 V 
Supply current at Vp = 4,5 V Ip typ. 8 mA 
R.F. input frequency range fr 1,5to 110 MHz 


Sensitivity for —3 dB limiting 
(e.m.f. voltage) 


(source impedance: 75 Q; mute disabled) EMF typ. 1,5 wV 
Signal handiing (e.m.f. voltage) 

(source impedance: 75 Q) EMF typ. 200 mV 
A.F. output voltage at Ry = 22 kQ Vo typ. 75 mV 


PACKAGE OUTLINE 
16-lead mini-pack; plastic (SO-16: SOT-109A). 


SOTA AARNE TTS 
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TDA7010T 


rf, input 


1.F. LIMITER 


TDA7010T 


mute control p en. 2,2k2 2,2kQ he 


Vp 1 +e 2 
(+4,5V) T 7286985.1 


a.f. output 


Fig. 1 Block diagram. 
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TDA7O10T 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 4) Vp max. 12 V 
Oscillator voltage (pin 5) V6.5 Vp—0,5to Vp+0,5 V 
Total power dissipation see derating curve Fig. 2 

Storage temperature range Tstg —55 to + 150 °C 
Operating ambient temperature range Tamb Oto +60 °C 


7288980 


Fig. 2 Power derating curve. 


D.C. CHARACTERISTICS 
Vp =4,5V; Tamb = 25 OC; measured in Fig. 4; unless otherwise specified 


parameter 


Supply voltage (pin 4) 


Supply current 
at Vp = 4,5 V 


Oscillator current (pin 5) 
Voltage at pin 12 

Output current at pin 2 
Voltage at pin 2; Ry = 22 kQ 
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TDA7010T 


A.C. CHARACTERISTICS 


Vp = 4,5 V; Tamb = 25 OC; measured in Fig. 4 (mute switch open, enabled); f-¢ = 96 MHz (tuned to 
max. signal at 5 uV e.m.f.) modulated with Af = + 22,5 kHz; fp, = 1 kHz; EMF =0,2 mV (e.m.f. voltage 
at a source impedance of 75 (2); r.m.s. noise voltage measured unweighted (f = 300 Hz to 20 kHz): 
unless otherwise specified. 


Sensitivity (see Fig. 3) 
(e.m.f. voltage) 


for —3 dB limiting; 


muting disabled EMF 

for —3 dB muting EMF 

for S/N = 26 dB EMF 
Signal handling (e.m.f. voltage) 

for THD < 10%; Af = + 75 kHz EMF 
Signal-to-noise ratio S/N 


Total harmonic distortion | 

at Af = + 225 kHz THD 

at Af =+75kHz 

AM suppression of output voltage 
(ratio of the AM output signal 


referred to the FM output signal) 
FM signal: fp, = 1 kHz; Af = + 75 kHz 


AM signal: fp, = 1 KHz; m = 80% AMS 
Ripple rejection (AVp = 100 mV; 

f = 1 kHz) RR 
Oscillator voltage (r.m.s. value) 

at pin 6 V5-4(rms) 
Variation of oscillator frequency 

with supply voltage (AVp = 1 V) Afosc 
Selectivity S+ 300 

S—300 

A.F.C. range Af r¢ 


Audio bandwidth at AVo = 3 dB 
measured with pre-emphasis (t = 50 ys) | B 


A.F. output voltage (r.m.s. value) 


Load resistance 
at Vp = 4,5 V Ri 


at Vp = 9,0 V 
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Fig. 3 A.F. output voltage (Vy) and total harmonic distortion (THD) as a function of the e.m.f. input 
voltage (EMF) with a source impedance (Rs) of 75 Q: (1) muting system enabled; (2) muting system 
disabled. 
Conditions: 0 dB = 75 mV; f-¢ = 96 MHz. 

for S + N curve: Af = + 22,5 kHz; f,, = 1 kHz. 

for THD curve: Af = + 75 kHz; fp, = 1 KHz. 


Notes 
1. The muting system can be disabled by feeding a current of about 20 pA into pin 1. 
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Fig. 4 Test circuit; for printed-circuit boards see Figs 5 and 6. 
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Fig. 5 Track side of printed-circuit board used for the circuit of Fig. 4. 


7286988.1 


Fig. 6 Component side of printed-circuit board showing component layout used for the circuit of Fig. 4. 
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DEVELOPMENT DATA 
This data sheet contains advance information and TDA7O20T 


specifications are subject to change without notice. 


FM RADIO CIRCUIT 


GENERAL DESCRIPTION 


The TDA7020T integrated circuit is for FM portable radios, stereo as well as mono, where a minimum 
periphery is important in terms of small dimensions and low cost. The IC has a FLL (Frequency Locked 
Loop) system with an intermediate frequency of 76 kHz. The selectivity is obtained by active RC 
filters. The only function to be tuned is the resonant circuit of the oscillator. Interstation-noise as well 
as noise from receiving weak signals is reduced by a correlation mute system. 


Special precautions have been taken to meet local oscillator radiation requirements. Because of the 

low intermediate frequency, low pass filtering of the MUX signal is required to avoid noise when receiving 
~ stereo. 50 kHz roll-off compensation, needed because of the low pass characteristic of the FLL, is 

performed by the integrated LF amplifier. For mono application this amplifier can be used to directly 

drive an earphone. The field-strength detector enables field-strength dependent channel separation 


control. 

The TDA7020T includes the following functions: 

@ RF input stage ® Loop amplifier 

@ Mixer @ internal reference circuit 

@ Local oscillator ® LF amplifier for: 

@ |F amplifier/limiter — mono earphone amplifier or 
® Frequency detector — MUX filter 

@® Mute circuit ® field-strength dependent 


channel separation control facility 


QUICK REFERENCE DATA 


Supply voltage range (pin 4) Vp 1,8to6 V 
Supply current at Vp = 3 V Ip typ. 6,3 mA 
RF input frequency range trf 1,5 to 110 MHz 


Sensitivity for —3 dB limiting 
(e.m.f. voltage) 


(source impedance: 75 Q; mute disabled) EMF typ. 4 pV 
Signal handling (e.m.f. voltage) | 
(source impedance: 75 22) EMF typ. 200 mV 
AF output voltage Vo typ. 90 mV 


PACKAGE OUTLINE 
16-lead mini-pack; plastic (SO-16; SOT-109A). 
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FM radio circuit TDA7O20T 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 4) Vp max. 7 V 
Oscillator voltage (pin 5) V6-5 Vp —0,5 to Vp +0,5 V 
Storage temperature range Tstg —55 to +150 OC 
Operating ambient temperature range Tamb —10 to +70 °C 


THERMAL RESISTANCE 
From junction to ambient Rth j-a 300 K/W 


D.C. CHARACTERISTICS 
Vp =3 V; Tamb = 25 °C; measured in Fig. 4; unless otherwise specified 


V4.3 1,8 3,0 


Supply voltage (pin 4) 


f J 


Supply current 


at Vp =3 V —I3 6,3 mA 

Oscillator current (pin 5) Ib 250 pA 
Voltage at pin 13 V 13-3 0,9 V 
1,3 V 


Output voltage (pin 14) V14-3 


DEVELOPMENT DATA 


Fig. 2 Supply current as a function of the supply voltage. 
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A.C. CHARACTERISTICS (MONO OPERATION) 


Vp=3 V; Tamb = 25 OC; measured in Fig. 6; f-¢ = 96 MHz modulated with Af = + 22,5 kHz; fry = 1 KHz; 
EMF = 300 uV (e.m.f. voltage at a source impedance of 75 2); r.m.s. noise voltage measured unweighted 
(f = 300 Hz to 20 kHz); unless otherwise specified. 


Sensitivity (see Fig. 3) 
(e.m.f. voltage) 
for —3 dB limiting; 
muting disabled 


for —3 dB muting 
for S/N = 26 dB 


Signal handling (e.m.f. voltage) 
for THD < 10%; Af = + 75 kHz 


Signal-to-noise ratio 
Total harmonic distortion 
at Af = + 22,5 KHz 
at Af = + 75 kHz 
AM suppression of output voltage 
(ratio of AM signal: fp, = 1 kHz; 
m = 80% to FM signal: f,, = 1 kHz; 
Af = + 75 kHz) 
Ripple rejection (AVp = 100 mV; 
f= 1 kHz) RR 
Oscillator voltage (pin 5) 
r.m.s. value V5-3(rms) 
Variation of oscillator frequency 
with supply voltage (AVp = 1 V) Afosc/AVp 
with temperature Afosc/AT 


Selectivity (without modulation; S+ 300 


test circuit Fig. 8) S_300 


AFC range +Af-¢ 
Mute range tAf + 


Audio bandwidth at AV, = 3 dB 
measured with pre-emphasis (t = 50 us) 


AF output voltage (r.m.s. value) at 
Ri(pin 14) = 100 82; pin 16 open 


AF output current 
max. d.c. load 


max. a.c. load for THD = 10%; peak value 
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Fig. 3 Fieldstrength voltage (V9.3) at Rg = 1 kQ.; f = 96,75 MHz and supply voltage is 3 V. 
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Fig. 4 MONO operation. A.F. output voltage (Vg) and total harmonic distortion (THD) as a function 
of the e.m.f. input voltage (EMF) with a source impedance (Rs ) of 75 Q: (1) muting system enabled; 
(2) muting system disabled. 


Conditions: 0 dB = 100 mV; f-¢ = 96 MHz. 
for S+Ncurve: Af = + 22,5 kHz; fry = 1 kHz. 
for THD curve :Af = + 75 KHz; fp = 1 KHz. 
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A.C. CHARACTERISTICS (STEREO OPERATION) 


Vp =3 V;: Tamb = 25 °C; measured in Fig. 7; f-¢ = 96 MHz modulated with pilot Af = + 6,75 kHz and 
AF signal Af = + 22,5 kHz; fp, = 1 kHz; EMF = 1 mV (e.m.f. voltage at a source impedance of 75 Q2); 
r.m.s. noise voltage measured unweighted (f = 300 Hz to 20 kHz); unless otherwise specified. 


parameter symbol min. typ. |} max. 


Sensitivity (Fig. 3) (e.m.f. voltage) 


for S/N = 46 dB uv 
Signal-to-noise ratio dB 
Channel separation dB 
Pilot voltage level at pin 14 Voilot mV 
AF level at output VAF(RMS mV 
Selectivity c 4B 
without modulation (test circuit Fig. 8) +300 
S—300 dB 


te et 
; eee ho al ele a see ei peter as 

il 
El 
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10-2 I 


EMF (V); 5 1s = 752 


Fig. 5 STEREO operation. 


A.F. output Voltage (Vo) as a function of the e.m.f. input voltage (EMF). (1) Muting system enabled; 
(2) muting system disabled. 
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Fig.6 Test circuit for MONO operation. 


1) The AF output can be decreased by 5 dB by disconnection of the 100 nF capacitor of pin 16. 
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Fig. 8 Test circuit. 


— Set-up with circuitry as Fig. 6 or Fig. 7. 
Cg (100 nF) deleted and replaced by R6 = 100 kXQ2; Vj = 30 mV; fj = 76 kHz. 
Output: selective voltmeter; Rj > 1 MQ; Cj) <8 pF; fo = fj 


Vo | (300 kHz —f}) Vo | (300 kHz + fj) 
S 4300 = 20 1g 7 Sn 
Ort ONT 
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DEVELOPMENT DATA 
This data sheet contains advance information and TDA7O21T 


specifications are subject to change without notice. 


FM RADIO CIRCUIT FOR MTS 


GENERAL DESCRIPTION 


The TDA7021T integrated radio receiver circuit is for portable radios, stereo as weil as mono, where a 
minimum of periphery is important in terms of small dimensions and low cost. It is fully compatible 
for applications using the low-voltage micro tuning system (MTS). The IC has a frequency locked loop 
(FLL) system with an intermediate frequency of 76 kHz. The selectivity is obtained by active RC 
filters. The only function to be tuned is the resonant frequency of the oscillator. Interstation noise as 
well as noise from receiving weak signals is reduced by a correlation mute system. 


Special precautions have been taken to meet local oscillator radiation requirements. Because of the 
low intermediate frequency, low pass filtering of the MUX signal is required to avoid noise when 
receiving stereo. 50 kHz roll-off compensation, needed because of the low pass characteristic of the 
FLL, is performed by the integrated LF amplifier. For mono application this amplifier can be used to 
directly drive an earphone. The field-strength detector enables field-strength dependent channel 
separation control. 


Features 
@ RF input stage ® Loop amplifier 
® Mixer @ internal reference circuit 
@ Local oscillator @ LF amplifier for 
® |F amplifier/limiter —- mono earphone amplifier or 
@ Frequency detector ~- MUX filter 
® Mute circuit ® Field-strength dependent 
@ MTS compatible channel separation control facility 
QUICK REFERENCE DATA 
Supply voltage range (pin 4) Vp 1,8to6 V 
Supply current at Vp =3 V Ip typ. 6,3 mA 
RF input frequency range tr¢ 1,5 to 110 MHz 
Sensitivity for —3 dB limiting 

(e.m.f. voltage) 

(source impedance: 75 2; mute disabled) EMF _ typ. 4 ywV 
Signal handling (e.m.f. voltage) 

(source impedance: 75 Q) EMF typ. 200 mV 
AF output voltage Vo typ. 90 mV 


PACKAGE OUTLINE 
16-lead mini-pack; plastic (SO-16; SOT-109A). 
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FM radio circuit for MTS TDA7021T 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 4) Vp max. 7 V 
Oscillator voltage (pin 5) V6-5 Vp—0,5 toVp +0,5 V 
Storage temperature range T stg —55 to+ 150 OC 
Operating ambient temperature range Taal —10to+70 °C 


THERMAL RESISTANCE 
From junction to ambient Rth j-a 300 K/W 


D.C. CHARACTERISTICS 
Vp =3 V; Tamb = 25 OC; measured in Fig. 4; unless otherwise specified 


parameter 


Supply voltage (pin 4) 


Supply current 
at Vp=3 V 


Oscillator current (pin 5) 
Voltage at pin 13 
Output voltage (pin 14) 


DEVELOPMENT DATA 


7287965 


0 2 4 Vp (V) 6 


Fig. 2 Supply current as a function of the supply voltage. 
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A.C. CHARACTERISTICS (MONO OPERATION) 


Vp =3 V; Tamb = 25 OC; measured in Fig. 6; f-¢ = 96 MHz modulated with Af = + 22,5 kHz; 
fry = 1 KHz; EMF = 300 pV (e.m.f. voltage at a source impedance of 75 $2); r.m.s. noise voltage 
measured unweighted (f = 300 Hz to 20 kHz); unless otherwise specified. 


parameter 


Sensitivity (see Fig. 3) 
(e.m.f. voltage) 


for —3 dB limiting; 


muting disabled EMF — 4,0 

for —3 dB muting EMF — 5,0 

for S/N = 26 dB EMF — 7 
Signal handling (e.m.f. voltage) 

for THD < 10%; Af = + 75 kHz EMF - 200 
Signal-to-noise ratio S/N - 60 


Total harmonic distortion 
at Af =+ 22,5 kHz THD — 0,7 


at Af =+ 75 kHz THD — 2,3 


AM suppression of output voltage 
(ratio of AM signal: fp, = 1 kHz; 
m = 80% to FM signal: f,, = 1 KHz; 


Af = + 75 kHz) AMS — 50 
Ripple rejection (AVp = 100 mV; 

f = 1 kHz) RR — 30 
Oscillator voltage (pin 5) 

r.m.s. value V5-3(rms) = 250 


Variation of oscillator frequency 


with supply voltage (AVp = 1 V) | Afosc/AVp | — 5 

with temperature Afosc/AT — 0,2 
Selectivity (without modulation; S +300 — 30 

test circuit Fig. 8) S_300 — 46 
AFC range + Afre — 160 
Mute range + Af-¢ — 120 
Audio bandwidth at AV, = 3 dB 

measured with pre-emphasis (t = 50 ps) B — 10 


AF output voltage (r.m.s. value) at 
RL (pin 14) = 100 &2; pin 16 open Vo(rms) — 90 
AF output current 
max. d.c. load lo(de) —100 as 


max. a.c. load for THD = 10%; peak value lo(ac) = 3 
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Fig. 3 Fieldstrength voltage (Vg.3) at Rg = 1 kQ; f = 96,75 MHz and supply voltage is 3 V. 


-— 
< 
am) 
ia TTY T 
ae 
S (dB) 
QO. 
0 Lh ae 
: All Hl | aa MOC 
ee cull TL rn | lt 
ZONE LETT a | | hes 
rr HPSS LATHE TEE CT, 
SAUTE eee ene 
veo — ET ETL LT ode | TTT See 
Pt (Scone crn et lit 
|| | re [ae ee SRG tr 
80 ana ae {| al 0 


10-6 10-5 10-4 10-3 10-2 107! 1 
EMF (V) at Rg = 752 


Fig. 4 MONO operation. A.F. output voltage (VQ) and total harmonic distortion (THD) as a function 
of the e.m.f. input voltage (EMF) with a source impedance (Rs) of 75 22: (1) muting system enabled; 
(2) muting system disabled. 
Conditions: 0 dB - 100 mV; f-¢ = 96 MHz; 

for S + N curve: Af = + 22,5 kHz; fp, = 1 kHz. 

for THD curve: Af = + 75 KHz; fp, = 1 kHz. 
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A.C. CHARACTERISTICS (STEREO OPERATION) 


Vp=3V; Tamb = 25 OC; measured in Fig. 7; f-¢ = 96 MHz modulated with pilot Af = + 6,75 kHz and 
AF signal Af = + 22,5 kHz; fp, = 1 KHz; EMF = 1 mV (e.m.f. voltage at a source impedance of 75 Q); 
r.m.s. noise voltage measured unweighted (f = 300 Hz to 20 kHz); unless otherwise specified. 


Sensitivity (Fig. 3) (e.m.f. voltage) 
for S/N = 46 dB 


Signal-to-noise ratio 

Channel separation 

Pilot voltage level at pin 14 Voilot 

AF level at output VAF(RMS) 


Selectivity 


without modulation (test circuit Fig. 8) S+300 
S_300 


7 
10 287967 
Ye aot PUT PTT sen TET TTT 


(dp) 9 
—10 


—20 
al a 


1 


| 
f 
jo) 
Ea 
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il 
a 
ii 


tI NoIse| 2 ae ae aul 
0 aes ee oe 


1076 10-5 1074 1073 10-2 


107 
EMF (V) at ie 752 
Fig. 5 STEREO operation. 


A.F. output Voltage (V_) as a function of the e.m.f. input voltage (EMF). (1) Muting system enabled; 
(2) muting system disabled. 
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FM radio circuit for MTS TDA7O21T 


CS A ee en eee field strength 
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| 220 ' 

oF —{Rr » 2s. 
16 15 14 13 12 11 10 9 

TDA7021T 
1 2 7 8 


ity ; 820 pF 
100 «of 10 fe 100 bane 
+ Vp or uns 7297113 


Fig.6 Test circuit for MONO operation. 


(1) The AF output can be decreased by 5 dB by disconnection of the 100 nF capacitor of pin 16. 
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Fig. 7 Test circuit for STEREO operation. 
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TDA7O21T 


7Z87968A 


Fig. 8 Test circuit. 


- Set-up with circuitry as Fig. 6 or Fig. 7. 
Cg (100 nF) deleted and replaced by R6 = 100 kQ; Vj = 30 mV; fj = 76 kHz. 
Output: selective voltmeter; Rj 2 1 MQ; Cj <8 pF; fo = fi 


Vo | (300 kHz —f;) Vo | (300 kHz + fj) 
S +300 = 20 eyo S300 = 20 ete 
o' fi o! fj 
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LOW VOLTAGE MONO/STEREO POWER AMPLIFIER 


GENERAL DESCRIPTION 


The TDA7050T is a low voltage audio amplifier for small radios with headphones (such as watch, pen 
and pocket radios) in mono (bridge-tied load) or stereo applications. | , 


Features 


Limited to battery supply application only (typ. 3 and 4 V) 
Operates with supply voltage down to 1,6 V | 

No external components required 

Very low quiescent current 

Fixed integrated gain of 26 dB, floating differential input 
Flexibility in use — mono BTL as well as stereo 

Small dimension of encapsulation (see package design example) 


QUICK REFERENCE DATA 


Supply voltage range | Vp 1,6 to 6,0 V 
Total quiescent current (at Vp = 3 Vv) | | ltot typ. 7 3,2 mA 


Bridge tied load application (BTL) 
Output power at Ry = 32 Q 


Vp =3 V; diot = 10% | Po typ. 140 mw 
D.C. output offset voltage between the outputs — IAV] max. 70.mV_ 


Noise output voltage (r.m.s. value) 


at f= 1 kHz; Rg = 5 kQ 8  Minotemsp type 140. nV 


Stereo application 
Output power at Ry = 32 2 


dtot = 10%; Vp =3V a 2 typ. 35 mW 


drot = 10%; Vp = 4,5 V | Po typ. 75 mW 
Channel separation at Rg = 0 22; f= 1 kHz a typ. 40 dB 
Noise output voltage (r.m.s. value) a Me _ es. 

at f=1kHz; Rg =5kQ Vno(rms) typ. 100 nV 
PACKAGE OUTLINE 


8-lead mini-pack; plastic (SO-8; SOT-96A). 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage Vp max. 6 V 
Peak output current lomM max. 150 mA 
Total power dissipation see derating curve Fig. 1 
Storage temperature range T stg —55 to + 150 °C 
Crystal temperature Te max. 100 °C 


A.C. and d.c. short-circuit duration 
at Vp = 3,0 V (during mishandling) tse max. 5 s 


Pf tT Tt a 
REP 2s 
cl tt i ty 


- 
¥ 
i 
x 
« 
A 
_ 
x 


La 


Tamb (°C) 


Fig. 1 Power derating curve. 


SO PACKAGE DESIGN EXAMPLE 


To achieve the small dimension of the encapsulation the SO package is preferred with only 8 pins. 
Because a heatsink is not applicable, the dissipation is limited by the thermal resistance of the 8-pin 
SO encapsulation until: 


Rth pa 300 


=0,1 W. 
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Low voltage mono/stereo power amplifier TDA7O50T 


CHARACTERISTICS 
Vp=3V;f=1 kHz; Ry = 32 Q; Tamb = 25 OC; unless otherwise specified 


Supply 


Supply voltage V 
Total quiescent current mA 
Bridge-tied load application (BTL); see Fig. 4 
Output power* 

Vp = 3,0 V; dtot = 10% mW 

Vp =4,5 V; dtot = 10% (Ry = 64 2) mW 
Voltage gain dB 
Noise output voltage (r.m.s. value) 

Ro =5kQ; f= 1 kHz Vno(rms) pV 

Rs = 0 22; f = 500 kHz; B = 5 kHz Vno(rms) uv 
D.C. output offset voltage (at Rg = 5 kQ2) [AV | mV 
Input impedance (at Rs = °%) IZ; | MQ 
Input bias current nA 
Stereo application; see Fig. 5 
Output power* 

Vp = 3,0 V; dtot = 10% mW 

Vp = 4,5 V; dtot = 10% mw 
Voltage gain dB 
Noise output voltage (r.m.s. value) 

Rs =5kQ; f = 1 kHz Vnol(rms) uv 

Rs =0 Q; f = 500 kHz; B = 5 kHz Vno(rms) uv 
Channel separation 

Rs =0 2; f= 1 kHz a dB 
Input impedance (at Rs = >) |Z; | MQ 
Input bias current I; nA 


* Output power is measured directly at the output pins of the IC. It is shown as a function of the 
supply voltage in Fig. 2 (BTL application) and Fig. 3 (stereo application). 
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7291366 200 7291367 


7. AS 


Ye 


10 
0 2 4 Vp (V) 6 

Fig. 2 Output power across the load impedance Fig. 3 Output power across the load impedance 

(R,_) as a function of supply voltage (Vp) in (R,_) as a function of supply voltage (Vp) in 

BTL application. Measurements were made at stereo application. Measurements were made at 

f= 1 KHZ; dyo¢ = 10%; Tamp = 25 OC. f = 1 KHZ; dot = 10%; Tamb = 25 PC. 


APPLICATION INFORMATION 


left channel 


input input 


RE 
right channel 
input 
+ 
Ry 
7291364 L 7291363 7 
(] ‘f 
Fig. 4 Application diagram (BTL); . Fig. 5 Application diagram (stereo); 
also used as test circuit. also used as test circuit. 


736 March 1984 | | 


DEVELOPMENT DATA : 3 
This data sheet contains advance information and | TDA84 20 


specifications are subject to change without notice. 


DIGITAL CONTROLLED I*C BUS HI-FI AUDIO PROCESSOR 


GENERAL DESCRIPTION 


The TDA8420 is a monolithic bipolar integrated stereo sound circuit with a loudspeaker channel (CH1) 
and a headphone channel! (CH2), digital controlled via |7C-bus, for application in television sets. 


Functions: 

@ [Input selector 

@ Mode selector 

@ Loudspeaker channel (CH1) 

® Headphone channel (CH2) | with volume control, balance control and mute 
@ Pseudo stereo and spatial function 

@ Bass and treble control 


QUICK REFERENCE DATA 


[nee Bae ee 


Supply voltage (pin 4) 
Input signal handling 


Input sensitivity 
full power at the output stage 


Signal-to-noise ratio 


Total harmonic distortion THD 


Channel separation 


Volume control range CH1 


Treble control range 


Bass control range 


Volume control range CH2 


PACKAGE OUTLINE | 
28-lead dual in-line; plastic (SOT-117). 
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1 INT | IN4 
2 IN2 | IN2 
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Fig. 1 Block diagram. 
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Digital controlled 1*C bus stereo sound circuit TDA8420 


PINNING 
INTR 


SMOOTH 
INTL 

PSEUDO 
PSEUDO 
SPATIAL 


CH2 L OUT 


7Z81205 


Fig. 2 Pinning diagram. 
FUNCTIONAL DESCRIPTION 


Input selector 


DEVELOPMENT DATA 


The input selector selects for both channels, CH1 and CH2, between the two input signals IN1 and IN2. 
For example is IN1 the internal and IN2 an external AF-signal. 


Mode selector 


For each channel (CH1 and CH2) there is a mode selector which selects between stereo, sound A and 
sound B in case of bilingual transmission. Both mode selectors can be controlied independently. 


Headphone channel (CH2) 


Volume control and balance. 
The stages for volume control for CH2 consist of two parts for left and right. In each part the gain can 
be adjusted between 0 and —62 dB in steps of 2 dB. There is an additional step with an attenuation 

of = 90 dB. The control range of both parts are controllable independently of each other, so that 
balance can be varied by controlling the volume of left and right. 


Loudspeaker channel (CH1) 


Volume contro! and balance. 7 

The loudspeaker channel (CH1) also consists of two parts for volume control (left and right). In each | 
part the gain can be adjusted between +16 dB and —46 dB in steps of 2 dB. An additional step allows 
an attenuation of = 90 dB. Over the whole range both parts can be controlled independently. So that 
balance can be varied by controlling the volume of left and right. 


June 1986 739 


740 


TDA8420 


Pseudo stereo and spatial 


It is possible to switch on either the pseudo stereo- or the spatial-mode. The pseudo stereo-mode has 
to be used in case of mono transmission and the spatial-mode in case of stereo transmission. 


Bass control 


The bass control stage can be switched in between a range of an emphasis of 15 dB and an attenuation 
of 12 dB for low frequencies in steps of 3 dB. 


Treble control 
The treble control stage can be switched in a range between +12 dB and —12 dB in steps of 3 dB. 


Bias and power supply 


The TDA8420 includes a bias and power supply stage, which generate a voltage of “4 Vcc with a low 
output impedance and the injector currents for the logic part. 


Power-on reset 


The on-chip power-on reset circuit sets the mute bit to active, so both the loudspeaker channel (CH1) 
and the headphone channel (CH2) are muted. 
The muting can be switched off by transmission of the mute bit. 


17 C-bus receiver and data handling 


Bus specification. 

The TDA8420 is controlled from a microcomputer via the |? C-bus. 

The |*C-bus has two lines. One is called SDA and carries the data, the other is called SCL and carries 
the clock. Both lines are connected with the positive supply voltage via pull up resistors. 

When both lines are "HIGH" the bus is free. 

For data transmission SDA is only allowed to change during the time SCL is “LOW’’. SDA must be 
stable during SCL is “HIGH”. The requirements on set up and hold times are specified in the chapter 
a.c. electrical characteristics. 


A HIGH” to “LOW” transition of SDA during SCL is HIGH” is defined as a start condition. 
A "LOW” to “HIGH” transition of SDA during SCL is ‘’"HIGH” is defined as a stop condition. 
The |? C-bus receiver will be reset by the reception of a start condition. 

After a start condition the |?C-bus is considered to be busy. 

The |*C-bus is considered to be free again after a stop condition. 


Module address 
The data transmission to the TDA8420 has to be started with the module address MAD. 
The specific module address for TDA8420 is defined as follows: 

MBS LSB 


Te fefefep © [ms [aw [aed 


The module address can be varied externally at pin 16 (connected to ground —> MAD = O, connected 
to Vcc —> MAD = 1). So it is possible to select two IC’s TDA8420 within a system. 
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Digital controlled |* C bus stereo sound circuit TDA8420 


Subaddress 


After te module address byte a second byte is used to select the functions for both channels: 
CH1: Volume left, volume right, bass, treble and switch functions. 

CH2: Volume left, volume right and switch functions. 

The subaddress SAD is stored within the TDA8420. The following table defines the coding of the 
second byte after the module address MAD. 


function 


volume left 

volume right 
CH1_ bass 

treble 

switch functions 


volume left 0 
CH2 volume right 0 0 
0 0 


switch functions 


subaddress SAD 


Definition of 3rd byte 


A third byte is used for transmitting datas into the TDA8420. The following table defines the ceding 
of the third byte after the module address MAD and the subaddress SAD. 


DEVELOPMENT DATA 


Third byte after module address MAD and subaddress SAD 


MSB 
function 7 
volume left VL1 | 
volurne right VR1 1 
CH1 bass | BA 1 
treble TR 1 
switch functions $1 1 
volume left VL2 | 
CH2 volume right VR2 | 
switch functions $2 1 


1 SAF AEA ALAMO TEE OL AE GR STREE TA CB A CE ELE AIBA CEA LSA US ASTI EAL AAI ISDA ACL, 2 EAB TONAL EBRD TESTIS LST LOTTIE PL IEE I POEL VE OEE RESTO REIL IDES ASE ALE LTE A EOL LOS TIE OPER IESE IODC DIESE TIESTO NITED BEDE EERE LI 


June 1986 741 


TDA8420 


Truth table for the switch functions 


IN1 0 
IN2 1 


choice STL] EFL 


spatial 
stereo 


Input selector: Mode selectors :. 


Pseudo/spatial choice: 


MUTE: 


automatically after power-on reset _ 
general case 


active 
not active 


Output for 
external switch: 


| ground 
open collector 


Volume: CH1 (2 dB/step) CH2 (2 dB/step) 


( (dB) 

0 
—46 —62 
—90 —90 
—90 —~90 
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Digital controlled |!*C bus stereo sound circuit TDA8420 


Bass: 3dB/step 
(dB) 


15 1 


BA3 


Treble: 


DEVELOPMENT DATA 


Sequence of data transmission. 

After a power-on reset all eight functions have to be adjusted with eight data transmissions. It is 
recommended to transmit the data information for switch functions in CH1 at last because all functions 
have to be adjusted when the muting is switched off. The sequence of the other data information 


doesn’t matter. 
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The following figures show the order of data transmission. 


1. After a power-on reset 
SA AD [SAD [V1 STA WA [SAD [WT STA AD [EAD [Ba Ta [WA SAD tS 


condition the order of these information is arbitrary 


([sralanlsaoabra ao|sao|vi2|staliwao [sao v2 [sr |wao|sa0 [i]s] 


stop 
condition 
last information 


2. Otherwise 


Sra wan [sao], [3 


VL1,VR1,BA,TR,S1,VL2,VR2,S2 resp. 


Z[stalwao[sao |, [sro 


VL1,VR1,BA,TR,S1,VL2,VR2,S2 resp. 


The number of data transmissions is unrestricted but before each data byte the module address MAD 
and the right subaddress SAD is necessary. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


eo 


Supply voltage Vcc 


Voltage at pins for external 


capacitors Veap 

VMAD,EXSN 
VSDA,SCL 

Voltage at pins 1,3,7,11,18,22,26,28 Vin, out 

Output current at pins 7,11,18,22 lout 

Power dissipation (Tamp < 70 °C) Ptot 

Operating ambient temperature Tamb 

Storage temperature | T stg 
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DEVELOPMENT DATA 


Digital controlled |7C bus stereo sound circuit 


D.C. CHARACTERISTICS 


parameter 


Supply voltage 
Supply current 
Vcc =12V 


Input voltage 
IN1 (pins 26,28) IN2 (pins 1,3) 
DC-voltage internal generated, 


Capacitive coupling is recommended 


MAD (pin 16) 
input voltage 
~ HIGH 
LOW 


input current 
HIGH 
LOW 


SDA, SCL (pins 13 and 14) 
input voltage HIGH 
input voltage LOW 


input current HIGH 
input current LOW 


Output voltage 
CH1 pins 11,18 CH2 pins 7,22 


Pins for external capacitors 
pins 6,8,9,10,19,20,21,23,24 25 
pin 2 

Extern switch at lExsn = 1mA 
output voltage LOW 
output voltage HIGH 


I?C-BUS A.C. characteristics 
SDA, SCL (pin 13 and 14) Fig. 3 
Clock frequency range 

Start code set up 

Start code hold 

Stop code set up 

Bus free 

Data set up 

Clock pulse HIGH 


Clock pulse LOW 
rise time 
fall time 


Vcc = 12 V; Tamb = 25 °C; unless otherwise specified 


Vcc 7,5 12 14 V 
Icc “— 42 55 
VIN 5,4 6 6,6 
VIH 3 = VCC 
VIL 0 — 1,5 
HH ~ — 1 
lhe aan 1 10 
VIH 3 Se VCC 
VIL 0,3 — 1,5 
ly — _ 1 
HL — 1 10 
VO 5,4 ’VCC 6,6 
Veap.x a 2VCC cg 
Veap.2 — |Vcc—9,1 3 
VEXSNL se — 0,3 
VEXSNH — — 16 
fSCL ) ee 100 
tSU/STA 4,7 — — 
tHD/STA 4 = =. 
tSU/STO 4,7 — — 
tRUF 47 _ — 
tSU/DAT 250 = = 
tSCL/H 4 = = 
ty = = 1 
tf — — 0,3 


TDA8420 
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kHz 
us 
Us 
ps 
Us 
ns 


bs 


ps 


us 
us 
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A.C. CHARACTERISTICS 


Vcc = 12 V, bass/treble in linear pos., pseudo and spatial off, RE > 10kQ, CL < 100 pF, 
Tamb = 25 °C unless otherwise specified 


parameter 


Inputs IN1 and IN2 
pins 26, 28, 1 and 3 


Input signal handling 
(Vy = —4 dB, THD <0,5 %) 


Input resistance 


Frequency response (—0,5 dB) 
(bass and treble in linear position, 
stereo mode, effects off ) 


LOUDSPEAKER CHANNEL CH1Land R 
output pins 11 and 18 


Output voltage range (THD <0,5%) 
Load resistance 
Output impedance 


Noise level 16 dB (gain 16 dB 
weighted according to CCIR468-2) 
gain =OdB 
gain = <—90 dB 


T.H.D. (f = 20 Hz - 12,5 kHz) 
for Vi(rms) =0,5V, 
gain = +16 dB to —30 dB 
for Vi(rms) = 1,0 V, 
gain = +2 dB to —30 dB 
for Vi(rms) = 2,0 V, 
gain = —4 dB to —30 dB 


Channel separation at 10 kHz 
gain = 0 dB 


Ripple rejection (gain: O dB, 
bass and treble in linear position) 
fripple = 100 Hz 

Crosstalk attenuation from logic 
inputs to a.f. outputs (gain = O GB, 
bass and treble lin.) 
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DEVELOPMENT DATA 


Digital controlled |*C bus stereo circuit 


parameter 


VOLUME CONTROL Truth table sheet 6 


Loudspeaker channel, CH1 


Control range at f = 1 kHz 
max. voltage gain (Step 16 dB) 
min. voltage gain (Step —46 dB) 
last position 
mute position 


Resolution 


Gain difference between left and 
right a.f. channel (note 1) 
gain from 16 dB to—30 dB 
gain from —30 dB to —46 dB 


TREBLE CONTROL, CH1 
Truth table sheet 7 


Control range 
(for C105, C19,5 = 5,6 nF) 


Maximum emphasis at 15 kHz with 
respect to linear position 


Maximum attenuation at 15 kHz with 
respect to linear position 


Resolution 


BASS CONTROL Truth table sheet 7 


Control range 
(for Cg g, C20,21 = 33 nF) 


Maximum emphasis at 40 kHz with 
respect to linear position 


Maximum attenuation at 40 kHz with 
respect to linear position 


Resolution 


SPATIAL AND PSEUDO FUNCTION 
Spatial: 

Antiphase crosstalk 

Pseudo: 

Phase shift see Fig. 12. 


Note 


1. Balance is realized via software by different volume setting in both channels. 


12 
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parameter ; symbol min. typ. 


HEADPHONE CHANNEL CH2 L and R 

output pins 7 and 22 
Output voltage (THD <0,5%) Vo(rms) 2 — 
Load resistance Ri 10 — 
Output impedance ZO - _ 
Noise level 


(weighted acc. to CCIR468-2) 

gain= OdB Vn on 15 
gain = 16 dB Vi — 12 
gain = <—90 dB Vi — i 10 


T.H.D. (f = 20 Hz to 12,5 kHz) 
for Vi(rms) = 0,2 V, 


gain = 0 dB to —30 dB THD — 0,1 

for Vi(rms) = 1,0 V, 

gain = 0 dB to —30 dB THD _ 0,1 

for Vi(rms) = 2,0 V, 

gain = —4 dB to —30 dB THD _ 0,3 
Channel separation 

f= 10 kHz, gain = 0 dB Qer _— 75 


Ripple rejection (gain : 0 dB, 
bass and treble in linear position) 
fr, = 100 Hz RR100 — 50 


Crosstalk attenuation 
from logic inputs to a.f. outputs 


gain = O GB, bass and treble lin. QQ _ 110 
Crosstalk between any input/output 

f = 100 Hz to 12,5 kHz ow 65 | 70 
Crosstalk IN1/IN2 

gain =0dB, Rg =0 a 95 100 


Headphone channel, CH2 


Control range 


max. voltage gain (Step O dB) Gmax — 1 ~ — dB 

min. voltage gain (Step --62 dB) Gmin —57 — — dB 

last position Goff —80 —85 = dB 

mute position | Gmute —B85 90 — dB 
Resolution Gstep ~ 2 — dB/step 


Gain difference between left and 

right a.f. channel (note 1) 

gain from 0 dB to —40 dB AG _ — 0,5 dB 
gain from —40 to —62 dB | AG ~ —_ 2 dB 


Note 
1. Balance is realized via software by different volume setting in both channels. 
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DEVELOPMENT DATA 


Digital controlled 17C bus stereo circuit TDA8420 


parameter 


VOLUME CONTROL Truth table sheet 6 


Loudspeaker channel, CH1 


Control range at f = 1 kHz 


max. voltage gain (Step 16 dB) dB 

min. voltage gain (Step —46 dB) dB 

last position Goff dB 

mute position 7 Gmute dB 
Resolution Gstep dB/step 
Gain difference between left and 

right a.f. channel (note 1) 

gain from 16 dB to —30 dB AG dB 

gain from —30 dB to —46 dB AG dB 
TREBLE CONTROL, CH1 

Truth table sheet 7 
Control range 

(for C195, C195 = 5,6 nF) 
Maximum emphasis at 15 kHz with 

respect to linear position G dB 
Maximum attenuation at 15 kHz with 

respect to linear position G dB 
Resolution Gstep dB/step 
BASS CONTROL Truth table sheet 7 
Control range 

(for Cg 9, C29 21 = 33 nF) 
Maximum emphasis at 40 kHz with | 

respect to linear position G dB 
Maximum attenuation at 40 kHz with 

respect to linear position G dB 
Resolution Gstep dB/step 


SPATIAL AND PSEUDO FUNCTION 
Spatial: 


Antiphase crosstalk O 


Pseudo: 
Phase shift see Fig. 12. 


Note 


1. Balance is realized via software by different volume setting in both channels. 
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parameter 


output pins 7 and 22 
Output voltage (THD <0,5%) 
Load resistance 

Output impedance 


Noise level 
(weighted acc. to CCI R468-2) 
gain= OdB 
gain = 16dB 
gain = <—90 dB 


T.H.D. (f = 20 Hz to 12,5 kHz) 
for Vi(rms) = 0,2 V, 
gain = 0 dB to ~30 dB 
for Vi(rms) = 1,0 V, 
gain = 0 dB to —30 dB 
for Vi(rms) = 2,0 V, 
gain = —4 dB to —30 dB 


Channel separation 
f = 10 kHz, gain = 0 dB 


Ripple rejection (gain : 0 dB, 
bass and treble in linear position) 
f- = 100 Hz 


Crosstalk attenuation 
from logic inputs to a.f. outputs 
gain = O dB, bass and treble lin. 


Crosstalk between any input/output 
= 100 Hz to 12,5 kHz 


Crosstalk IN1/IN2 
gain =0dB, Rg =0 


Headphone channel, CH2 


Control range 
max. voltage gain (Step O dB) 
min. voltage gain (Step —-62 dB) 
last position 
mute position 

Resolution 

Gain difference between left and 
right a.f. channel (note 1) 


gain from 0 dB to —40 dB 
gain from —40 to —62 dB 


Note 
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HEADPHONE CHANNEL CH2 L and R 


THD 


THD 


RR100 


65 


100 


1. Balance is realized via software by different volume setting in both channels. 
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Fig. 5 Distortion loudspeaker channel CH1 as 
a function of the output voltage. Parameter 


input voltage. 


Fig. 4 Distortion loudspeaker channel CH1 as 
a function of the output voltage with gain as 


parameter. 
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Fig. 8 Cross-talk 2-tone mode as a function of frequency. 
CH1: mode AA, Gain +16 dB; CH2: mode BB, Gain 0 dB. Signal input RIGHT; input LEFT to ground, 
measured on output CH1. 
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3,9 nF. 


Fig. 11 Bass and treble tone control. Crpass = 68 NF, Ctreble 


TDA8420 


0 20 40 60 80100 
et ttt 

| 

i 

! 


3eF 7287215 


curve 1: normal effect 
curve 2: intensity effect 


curve 3: more intensity effect. 


1 15 nF 
2 47 nF 
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EXSN SCL 
MAD SDA 
n.c. S = GND 
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CHil.<——=—|[- —K-——>_CHiR 
5,6 nF 5,6nF 
trebleL Y—- treble R 


bass L 33 NF 33 nF bass R 
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2,2 uF 2,2 uF 
cH2L ¢——[k al CH2R 
3,9nF 3,9nF 
spatial L \ N spatial R 
15nF . 
GND 
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15n 
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Fig. 13 Test and application circuit diagram. 
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Vp +12V to oscilloscope 


CH1L 
CH1R | outputs 
to 
CH2L_[ oscilloscope 
2R 


11 
TDA8420 


22 
Peed 
Voc 7 a | = 45mA 
aaaiwee - 56.0 _5 CC 
| | load = 259 mA 
aS 7 ton = 2,64 ms 
[os geen ee eee eel toff = 102 ms 
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Fig. 14 Turn-ON/OFF power supply circuit diagram. 
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200 ms/div. 200 ms/div. 


12V Voc 
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DEVELOPMENT DATA 


Fig. 15 Turn-on behavior; Fig. 16 Turn-off behavior; 
C=2,2 uF; RL = 10kQ. without modulation. 
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200 ms/div. 


Fig. 17 Turn-off behavior; with modulation (shaded area). 
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Gy max = 16 dB 


V; min = 200 mV Vo =1,25V for Prax Pmax 7281221 


Fig. 18 Level diagram loudspeaker channel CH1. 
Vjmin = 200 mV; Vo = 1,25 for Pmax. 


TDA8420 to headphone 


low power stage 


Gy max =0dB 


V; min = 200 mV Vo = 200 mV for Pmax 7Z81222 


Fig. 19 Level diagram headphone channel CH2. — 
Vj = 200 mV; Vo = 200 mV for Pmax: 


Purchase of Philips’ |?C components conveys a license under the 
Philips’ IC patent to use the components in the I?C system provided 
the system conforms to the I?C specifications defined by Philips. 


DOLBY* B & C TYPE NOISE 


GENERAL DESCRIPTION 


TEAOQ651 
TEA0652 
TEA0654 


REDUCTION CIRCUITS 


The TEA0651/TEA0652 and TEA0654 provide both, Dolby B and Dolby C type audio Noise 
Reduction (NR). The TEA0651/TEA0652 are NR signal processing ICs in 18-lead DIL packages. They 
can be used either as a stereo Dolby B NR circuit or as one channel of a switchable Dolby B& C NR 


circuit. In addition they provide NR ON/OFF switching. 


The TEAQ0654 is a switching IC in a 24-lead DIL package. It contains the switching, the pre-amplifiers 
for playback and recording functions and a multiplex filter buffer amplifier. 
The circuits are pin compatible to Signetics NE651, NE652 and NE654 respectively. 


Features 
TEA0651/TEA0652 
@ Dual purpose IC for Dolby B& C @ 
NR systems: e 
switchable B/C type NR systems, B-type | 
NR systems (stereo without preamplifiers), e 


automotive entertainment systems (playback 
only) and portable applications 
@ Dual version for better matching between HIGH 
and LOW level stages in C-type NR or better 


channel matching for stereo B-type NR @ 
applications 
Full-wave rectifier © 


No capacitive divider for side-chain filter needed 
Electronic switching for NR ON/OFF, B and C-type NR 
Dolby level 0 dB = —6 dBm (387,5 mV) offers @ 
line output level option of 0 dBm (775 mV) 


PACKAGE OUTLINES 


TEA0651/TEA0652: 18-lead DIL; plastic (SOT-102HE). 
TEAO0654: 24-lead DIL; plastic (SOT-101A). 


TEA0654 


Electronic switching for playback/record 
Electronic switching for NR ON/OFF and 
B/C type NR 
No internal/external matching required 
for filter networks: 
only one network for spectral skewing 
and deskewing necessary; only one 
network for anti-saturation necessary 
Excellent matching between record and 
playback 
Line output (monitor) level externally set 
by resistor ratio independent of internal 
Dolby level 
Playback and record preamplifier and 
multiplex filter buffer amplifier included 


* Available only to licensees of Dolby Laboratories Licensing Corporation, San Francisco, CA94111, 
U.S.A., from whom licensing and application information must be obtained. 
Dolby is a registered trademark of Dolby Laboratories Licensing Coporation. 
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FROM RECORD PREAMPLIFIER 


ee a 
LEVEL CONTROL eet ae ges RECORD OUTPUT 
FROM PLAYBACK TEA0654 LINE OUTPUT 
PREAMPLIFIER , | (24 pins) 2 (MONITOR) 


HIGH LEVEL LOW LEVEL 
STAGE STAGE 


DOLBY B/C 
NR (NOISE REDUCTION) IC 


TEA0651/TEA0652 
(18 pins) 


LEFT CHANNEL 


DOLBY B/C 
NR (NOISE REDUCTION) IC 


TEA0651/TEA0652 
(18 pins) 


HIGH LEVEL LOW LEVEL 
STAGE STAGE 


RIGHT CHANNEL 


FROM RECORD 
LEVEL CONTROL 


PREAMPLIFIER 
AND SWITCH IC 


TEA0654 
(24 pins) 


RECORD OUTPUT 


FROM PLAYBACK ; 
PREAMPLIFIER 


LINE OUTPUT 
(MONITOR) 


72Z86340.2 


Fig. 1 System block diagram. 


Switching levels; see Fig. 2. 


pin condition 
(test point 2) 


functions switched 
for TEA0654 (pin 4) 
Dolby-C, 

open collector 
transistors at pins 

7 and 8 switched on, at 
pins 22, 23, 24 

switched off 


functions switched | 
for TEA0651/TEA0652 (pin 14) 


stereo Dolby B, 
both channels active 
(Figs 15 and 16) 
Dolby-B, 

low level stage side chain muted 


Dolby-B, 
open collector 
transistors at pins 
7 and 8 switched off, at 
pins 22, 23, 24 
switched on 


NR-OFF 
both side chains muted 


as pin condition ‘open’ 


756 April 1984 


TEAQ651 


Dolby B & C type noise reduction circuits TEA0Q652 
TEA0O654 


*VGc 


Te een ee oe £ ts tt or 
33 nF | Bore ae 
i kS2 68 nF . | 330 KQ 


100 nF 150 
: nF tT: 100 4 


Ag 90 kQd nF Tt - 
47 ral fesiaio ere - Ae 390 KQ 220 nF 
Se) , (5%) 


TEAO652 
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47 718 +V 
Katy 4,7 nF | Ko CC 
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ee we test = ah .. s 
33 nF point 4,7 nF Eo (2) 
(2%) O1 (2%) e 


el 
a | 
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3 
ce (BUFFER 
separates AMP. 
6 7 
1,8 nF 2,2kQ 
(1) (1%) (1%) 
record 6,6 kS2 
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1% gin 
11%) 0 36 mH input anti-sat.} |5,1kQ 
_ to other a) sg m : (1%) to other 
channels . ; 68 ks channels 
6,6 kQ 1kQQ 10 nF 
ae | (2%) 
{1%} (1%) 
10 pF ES 
me i. ais ore 
ns na P/R RO 100 kQ 
© B (open) monitor j ‘ yl 
mode switch switch p + 
(3) i r ihe 
iG 7Z86481.2 @ ie 


(1) Line output and record input programming resistors. 

(2) Optional capacitors. 

(3) Time constant for mode switch is optional, R20 is equal to 6,8 kQ divided by number of 
switched channels. 


Fig. 2 Dolby B/C NR system; switches shown in record position. 
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SYSTEM RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage Vcc max. 23 V 
Storage temperature range | Tstg —55to+150 °C 
Operating ambient temperature range Tamb —30to +85 °C 
Total power dissipation 
TEA0651/TEA0652 Prot =- max. 600 mW 
TEA0654 Prot =: max. 800 mW 


SYSTEM CHARACTERISTICS 


Vec = 14 V; f = 20 Hz to 20 kHz; Tamp = 25 OC; all levels with reference to 387,5 mV = 0 dB =—6dBm 
at test point 1 in Fig. 2; record mode; unless otherwise specified; for graphs see Figs 10 to 16. 


parameter 


conditions 


Supply voltage range Vcc: note 1 

record mode 

playback mode 

note 2 

Vec=8V 

line output 

is--6 dBm 

Vec=14V 

THD - 1% 

line output 

is -6 dBm 

Vcc =14V 

line output 

isO dB, 

Rs = 10 kQ 

CCIR/ARM 

weighted _ 

Switching thresholds | OFF — voltage at — _ 0,065 x 
note 4 test point 2 Vcc 


B voltage at test 0,2 x 025x 0O,3~x 
point 2;note5| Vcc Vcc Vcc 


Cc ~— voltage at 085x — — 
test point 2 Vcc 


— Input sensitivity C 


Signal handling at C | 
record output 
note 3 
| 


Signal-to-noise G — 
ratio (S/N) 


April 1984 


Dolby B & C type noise reduction circuits 


Notes to system characteristics 


1. Operation with minimum of 12 dB headroom; system remains functional to 6 V. 
2. Attenuation between pins 2 and 3 of TEA0654 is 4 dB; 
3. System headroom is determined by programmable monitor output level (pin 5 of TEA0654). 


4. For a typical application see Fig. 10. Worst case considerations for the Vcc range from 8 V to 20 V 
limit the optional external resistor to maximum 6,8 kQ2, divided by number of switched channels. 


5. In the open position (B) of the mode switch pin 14 of TEA0651/TEA0652 is pulled to typical 
0,25 x Vcc by pin 4 of TEA0654. 


SYSTEM GRAPHS 


7288443 7Z288444.2 


Hat 


102 107 ¢ (Hz) ~—:10° 10? 103 10* (Hz) 10° 
Fig. 3 Encoder frequency response Fig. 4 Encoder frequency response 
for C-mode. for B-mode. 
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Fig. 6 Total harmonic distortion as a 
function of frequency for C-mode. 


Fig. 5 Total harmonic distortion as a 
function of frequency for B-mode. 
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function of frequency for NR OFF-mode. 


- 7 Total harmonic distortion as a 
Fig. 9 Supply current as a function of 


Fig. 10 Optional external time constant 


for mode switch. 


supply voltage. 1: TEA0651/TEA0652 and 
TEA0654; 2: TEA0651/TEA0652 only. 
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Dolby B & C type noise reduction circuits 


TEA0651/TEA0652: DOLBY B/C TYPE NOISE REDUCTION PROCESSING CIRCUITS 


PINNING 
out al 1 | 8] HPA 1 OUTA output channel A 
2 MINA main chain input channel A 
RINE uN 3 ACGND a.c. ground channel A 
AC GND CTRLA 4 SCA side chain channel A 
5 GND ground 
SCA| 4 REF 6 SCB side chain channel B 
eno fs | TEA0651 MODE 7 ACGND a.c. ground channel B 
HEANUe Se 8 MINB main chain input channel B 
SCB| 6 Vee 9 OUTB output channel B 
OGD éPALR 10 HPB high-pass filter channel B 
11 INTB integrating filter channel B 
MINB| 8 | INT B 12 CTRLB control voltage channel B 
ours [9] Ho] HP B 13 Vcc positive supply voltage . 
| 14 MODE mode B/C/NR OFF switch input 
7Z86477.1 15 REF reference voltage 
16 CTRLA control voltage channel A 
Fig. 11 Pinning diagram of 17 INTA integration filter channel A 
TEA0651/TEA0652. 18 HPA high-pass filter channel A 


Note 


For Dolby-C type application channel A is the HIGH level stage and channel B is the LOW level stage. 


HPA INTA CTRLA REF MODE Vec CTRLB INT B HP B 


TEA0651/ 
TEAQ652 


OUTA MINA 


AC GND 


GND 


POWER SUPPLY 


ACGND MINB OUT B 


7Z86479.1 


Fig. 12 Block diagram of TEA0651 and TEA0652. 
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CHARACTERISTICS FOR TEA0651/TEA0652 
Vec = 14,V; f = 20 Hz to 20 KHZ; Tampb = 25 OC; all levels with reference to 387,5 mV = 0 dB =—6dBm 


at test point 1; test circuit Fig. 13; record mode; unless otherwise specified. 
parameter conditions min. 


mode | f(kHz) 


Supply voltage range B — Vcc 8 
Supply current Icc | OFF ; — no input 
signal 
Power supply ripple | B 1 | test circuit 
rejection ratio | | | Fig. 14 
Voltage gain | OFF | 1 | note 1 9 — + 0,5 | dB 
Signal handling at B | 1 | Vec=14v | 
| record output (note 4) | | | THD = 1% 20 — | dB 
| 
| | | 1 | Vec =8V | | | 
| | THD = 1% 12 14 — | dB 
| y Vcc =6V | | 
! | | THD = 1% = 11 — | dB 
Signal-to-noise B ~ Rs = 10 kQ, | 
ratio (S/N) internal 
lise | CCIR/ARM | 
| | weighted — 90 — | dB | 
| Switching thresholds | OFF : — | voltage at — — 0,065 x 
| 
| | | | pin 14 Vec V 
| : B | — | voltage at lo 
| pin 14 
| C | = voltage at 
| pin 14 
Switching threshold B _ voltage at 
for stereo B appl. pin 14 
Channel matching OFF | 1 TPL =0 dB 
notes 2, 3 dB 
Channel separation B 1 TPL=+10dB 


notes 2, 3 dB 


Notes 

voltage at pin 1 (9) 
voltage at pin 2 (8)' 
2. TPL is Test Point Level. 


3. Test circuit Fig. 15, reference level at channel A and channel B test point. 


1. Voltage gain is 20 log 


4. Operation with minimum of 12 dB headroom; system remains functional to 6 V. 
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CHARACTERISTICS TEA0651 ONLY 


[parameter | conditions | min, typ, max, unit | 
| mode Tg f(kHz) | 
eee ke a I ei a a aie a a ee 
Offset voltage C | = | IV9.15| 7 3 6 mV 
| Signal-to-noise C | — Rs = 10 kQ2 | 
| ratio (S/N) (internal) | 
CCIR/ARM | 
| weighted; pin9 | 77 80 es dB 
Total harmonic B 10 ' TPL=QOdB — — 0,1 % 
distortion (THD) TPL=+10dB | ~ 005 O01 | % 
Total harmonic p.3G 10 | TPL=QOdB ~ — 0,1 % 
distortion ennEy: 1 | TPL=+10dB : — 0,15 0,5 % 
ere eres: een Geneereer tee | Cae were 7 eS ingens ea ae 
| B-mode frequency | B 1 TPL =—20dB | —17,3 —15,8 —14,3 | dB 
| response 2 TPL = —25 dB | —19,5 —18,0 —16,5 dB 
| 5 TPL=—40dB | —30,2 —29,7 —28,2 | dB 
10 TPL=—30dB |; —25,0 —235 —220 : dB 
I seaeotie frequency | C 0,2 TPL=—40dB | -329 —31,9 —30.9 | dB 
| response | 0,5 | TPL=—20dB | —14,2 ~13,7 —-13,2 dB 
| | 05 | TPL=—30dB | -18,7 -18,2 -17,7 | dB 
4 | TPL=—20dB | —-14,6 —14,1 ~—13,6 | dB 
1 | TPL=—30dB | —19,1 ~18,6  —18,1 dB 
1 TPL=--40dB | -253 —-238  -22,3 | dB 
5 TPL=OdB —3,3 —2,3 —-1,3 dB 
5 TPL =—20dB | —18,1 ~17,1 —16,1 dB 
5 TPL=--30dB | —22.6 —21,6 —20,6 dB 
{ —_ | | 5 (i = —40 dB —28,0 —26,5 -25,0 | dB 
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CHARACTERISTICS TEA0652 ONLY 
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parameter | conditions # |min. typ. max. | unit 
fe 
mode FkHz) | | | 
i diac ni alpTpa othigbemeies Sei Sasi ean REEL EEE! RY Ent RR ae LA Er BE aa eed mae irae bes cui bite | aes a ne 
Offset voltage C | — | 1V9.15| ~ 10 — mV 
Signa!-to-noise C — | Rs = 10kQ 
ratio (S/N) | | (internal) 
| | CCIR/ARM 
! | weighted; pin 9 | 72 80 ~ dB 
Total harmonic B _ 10 | TPL=OaB = 0,05 0,1 % 
distortion (THD) | | | TPL=+10dB | — 008 03 | % 
Total harmonic ie: | 10 | TPL=O0dB j— 0,1 0,3 % 
distortion (THD) | 1 | TPL=+10dB i — 0,15 0,5 % 
Sea a ete eee ae ee aa is ot cae resi (aire cena ee aceon ea oes Seat ele TR ae te: a ere aE ara 
B-mode frequency = B - | TPL=—20dB |-17,3 ~-158 —14,3 | dB 
response | | 2 | TPL =—25dB | —19,5 -— 18,0 -16,5 | dB 
| 5 | TPL=—40dB | --30,2  ~—29,7 -—28,2 | dB 
! | 10 | TPL=-30dB |-25,0 -23,5 ~22,0 | dB 
C-mode frequency | C | 02 | TPL=—40dB | -334 -—31,9 -30,4 | dB 
response | (0,5 | TPL=—20dB |—15,7 ~13,7  -11,7 | dB 
| 05 | TPL=—30dB /-20,2 18,2 -16,2 : dB 
: 1 TPL = —20 dB -16,1 —14,1 12,1 | dB 
| 1 | TPL=—30dB |~20,1 —186  —17,1 | dB 
| 1 ! TPL = —-40 dB | 258 -23,8 —~21,8 | dB 
| 5 | TPL =OdB 38 23 -08 | dB 
| 5 | TPL=-20dB |-19,1 —17,1 15,1 | dB 
| | | TPL=—30dB |~-236 -21,6 -19,6 | dB 
lL | 5 | TPL=—40dB |-285 -26,5 -24,5 [| 
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Dolby B & C type noise reduction circuits 
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Fig. 13 Test circuit for TEA0651/0652. Encode mode. 
Operational amplifiers are NE5535. 
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TEAO651 
TEA0652 
TEAO654 


100 uF 
Vect Vs(RMs) =9V+250 mV 


INTERNAL 
REFERENCE 


TEA0651 
TEA0652 


Vo1 (09) 
250mV 


7Z87670 


PSRR = 20 log 


Fig. 14 Test circuit for PSRR for TEA0651/TEAQ0652. 


OFF mode 


es switch 
(f O 


NR OFF 


POWER SUPPLY 


TEAO651/ 
TEA0652 


output rt output 
channel © |-+—-o channel 
A 10 uF B 
+ 
220yF 
input e % f input 
channel O—_———| |] —s }}_-———o channel 
A B 
THF W RO <502 b . Ro <502 TeF 
channel A channel B 
test point test point 7Z86480.2 


Fig. 15 Test and application circuit of TEA0651/TEA0652 for stereo Dolby B application, shown in 
encode mode. 
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Dolby B & C type noise reduction circuits 


OFF mode 


—_ switch 
‘f O 


TEAO651/ 
TEAO652 


input input 
channel A O {|} +——<«—-o channel B 
10 uF 
10 wF &2 
v : channel A channel! B + 
outpu : : output 7Z87669 
channel A test point test point channel 6 


Fig. 16 Typical application circuit for stereo Dolby B noise reduction shown in decode mode. 
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DATA OF TEA0654 DOLBY B & C TYPE NR SWITCHING CIRCUIT 


TEA0654 


7Z86478.1 


Fig. 17 Pinning diagram 
of TEA0654. | 


INT SW INT SW SC SW REF 


TEA0654 


aus 
AMP. 
1 ri 


REC IN 


MPX IN MPXOUT MODE LINE OUT 


PINNING 

1 REC IN 

2 MPXIN 
3  MPX OUT 
4 MODE 

5 LINE OUT 
6 SSN 

7 SSN SW 
8 ASSW 

9 PLAYIN 
10 AS 

11 ASIN 

12 R/P 

13. Vcc 

14 REC OUT 
15 LLSIN 
16 LLSSC 
17. GND 

18 HLSSC 
19 HLS IN 
20 HLS OUT 
21 REF 

22 SCSW 

23 INT SW 
24 INT SW 


HLS OUT HLSIN 


SSN 


HLS SC 


SSN SW 


GND LLS SC 


AS SW 


record input 

multiplex filter input 

multiplex filter output 

mode B/C/NR OFF switch input 
line output 

spectral skewing network 
spectral skewing network switch 
anti-saturation filter switch 
playback input 

anti-saturation filter 
anti-saturation filter input 
record/playback switch input 
positive supply voltage 

record output 

low level stage main chain input 
low level stage side chain input 
d.c. ground 

high level stage side chain input 
high level stage main chain input 
high level stage output 
reference voltage 

side chain filter switch 
integrating filter switch 
integrating filter switch 


LLSIN RECOUT VCC 


Fig. 18 Block diagram of TEAQ654. 
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Dolby B & C type noise reduction circuits 


CHARACTERISTICS FOR TEA0654 


Voc = 14. V; f = 10 KHz; Tampb = 25 OC; test circuit Fig. 20; signals referenced to REF (pin 21); d.c. 
levels with reference to GND (pin 17); unless otherwise specified. 


parameter sonditions: aie 
eee seins cane ha <i Jes a ae Seeete mi eke, ee sotiaiie se bias asce Seslcoeagh 
| Supply patent range ve (anesuel level at buffer 
| }amplifier is +6 dBm; ; 
| ! Dolby level is —6 dBm) | 8 14 20 V 
| Supply current Icc | 11 17 23 mA 
| Voltage gain of 
| record amplifier | pins 1 to 2 — 17,85 — dB 
| Input sensitivity of | buffer amplifier output 
record amplifier level (pin 5) is 
(pin 1) | 775 mV r.m.s.; MPX filter 
insertion loss is 4 dB ! 43 50 58 mV 
| Voltage gain of | | : 
| playback amplifier | pins 9 to 5 — 22,25 — dB 
_ Input sensitivity of | buffer amplifier output 3 
| playback amplifier ‘level (pin 5) is | : 
| 775 mV r.m.s. 25 30 35 mv 
| Input resistance pin 1 and 9 35 50 65  kQ 
_ Output noise ‘Ro = 10 kQ2 at pin 1; | 
| at record output ' CCIR/ARM weighted; : 
| pin 14 record mode — 20 40 pv 
| Signal handling THD = 1%; record mode : 
record and buffer input level at pin 1 | 4 — —_ | MV 
amplifier; pins 2 | 
and 5 (r.m.s. value) | 
Voltage gain of record: pins 6 to 14 — 0 - ! dB 
signal switches playback: pins 14 to 20 — 0 — ' dB 
Output noise at | Rs = 10 kQQ at pin 9; 
buffer amplifier CCIR/ARM weighted; 
pin 5 (r.m.s. value) | playback mode —~ 65 130 BV 
Voltage gain difference main chain op-amp output: 
| between main and pins 19 and 15; side chain | 
side chain op-amp oOp-amp output: pins 18 and | | 
| 16; adjacent op-amps: pins | 
| | 19 and 18, pins 15 and 16 —0,3 ) +03 | GB 
: Output noise of Rg = 1 kQat pins 6, 14, 20; | | 
| signal switches CCIR/ARM weighted; Fig. 19 | — 2,5 — wv 
| pins 11, 15, 16, 18, 19 | | 
| Signal handling of switches | THD = 1% at pin 14; | | 
(pin 14) (r.m.s. value) input level at pin 1 2 ~ — i WV 
! 
Voltage gain of — 
buffer amplifier pins 3to5 — 10 — i dB 


x | ou unit 
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| parameter 
| een 


conditions 


Input noise of 
buffer amplifier 
pin 3 (r.m.s. value) 
Signal handling 
buffer amplifier 
pin 5 (r.m.s. value) 


Output impedance at 
buffer amplifier pin 5 


Load resistance at buffer 
amplifier pin 5 


Load capacitance at 
buffer amplifier pin 5 


D.C. switch control 
levels 


TEA0654 


Fig. 19 Test circuit for noise measurements; switch in record position. 
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| 


Rs = 2,2 kQ at pin 3; 
CCIR/ARM weighted; Fig. 19 | 


THD = 1% at pin 5; 
playback mode; input 
level at pin9 


For large capacitive loads a 
series resistor of about 220 {2 
is necessary (see Fig. 2) 


playback: pin 12 
record: pin 12 


Dolby-C: pin 4 
poe B: pin 4 


| 142 


ereres 
ah 
R RyNy 
\V 
Ed 


RECORD/PLAY 
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Dolby B & C type noise reduction circuits 


VREF 
fl | 5.1 ko 
op-amp 
Vec/GND 
2mA 2mA 2mA 
(_ py (_ i | 20K0 wate 
ay, ay, yy, 
*Voc 


TEA0654 


RECORD/PLAY 


. a 
ale line out 
10 xe The 6.8 ke Joe ns 


Vec/GND 


Vee/GND 
OD) , ce i 6,8 kQ 


VREF 
7286134.2 


Fig. 20 Test circuit for Vcc = 11,5 V; switches in record position; external operational amplifier e.g. 
AD506LH. 


TEA0654 


.7286475.2 


Fig. 21 Modification of Fig. 20 for Vcc < 11,5 V. 
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DEVELOPMENT DATA 
This data sheet contains advance information and TEAO653T 


specifications are subject to change without notice. 


DOLBY B TYPE NOISE REDUCTION CIRCUIT 


GENERAL. DESCRIPTION 


The TEAQ653T is a monolithic bipolar |C designed for use in Dolby B type audio Noise Reduction 
(NR) systems. The device is a dual channel circuit. 


Applications 


@ Automotive cassette players 
@ Home cassette decks 

@ Portable cassette players 

@ Video cassette recorders 

© FM receivers 


Features 


Dual processors provide optimum matching of channels 
No law adjustments required 

Full wave rectifier 

No capacitor required for side chain filter 

Electronic switching for NR ON/OFF 

Reference level 0 dB = 387,5 mV 

Minimum external components 

Easy to apply in 2 or 3 head systems 

Split supply operation is optional 


QUICK REFERENCE DATA 


setetcemmenemis went tase Smee tne murat ANN RTEAR Ach I pte Nera reansrerm ah tenes rete ei en thn st neem terns Si cnet the gyre tr rn ys hey henner APU FLAT .T7 natin eat aes re yerwepscormmend 


Supply voltage max. 20 V 

Supply current typ. 17 mA 
Signal-to-noise ratio typ. 90 dB 
Storage temperature range —55 to+150 °C 


Operating ambient temperature range —30 to +85 OC 


ct iearein tae castic tna nto atime neremn'tert tatiana po snewnteenn meee attest sommes nt ss rte es epee ts net retin Aten ttn ne nt ng hhentnennenn Steineny ware Sinn etme iste aes ne 


PACKAGE OUTLINES 
TEAO653T: 20-lead mini-pack; plastic (SOT-163A). 


* Available only to licensees of Dolby Laboratories Licensing Corporation, San Fancisco, CA94111, 
U.S.A., from whom licensing and application information must be obtained. Dolby is a registered 
trademark of Dolby Laboratories Licensing Corporation. 


ELE AGN ARSON SEN MENA RHE OR RAS GALS Oh aA SN NN CSTE OSES ERO REOES WDE SROTS TSI MOLE SRI HIS OR ONO ES IRBEL SEI ME SR NEST ERIN PEON 
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TEAO653T 


PINNING 

1 OUTA 

2 MINA 

3 ACGND 

4 SCA 

5 GND 
6 SC B 

7 AC GND 

8 N.C. 

9 MIN B 
10 OUT B 
11 HP B 
12 INT B 
13 N.C. 

14 CTRLB 
15 Vcc 

16 MODE 
17 REF 
18 CTRL A 
19 INT A 
20 HPA 


HP A INT A 


OUTA 


MODE Vec 


B/C/OFF 
POWER SUPPLY 


CTRLA REF CTRLB NC INTB_.- HPB 
1 


MINA AC GND SCA GND OUT B 


7292814 


SCB ACGND NC MINB 


Fig. 1 Block diagram. 


output channel A 

main chain input channel A 
a.c. ground channel A 

side chain channel A 
ground 

side chain channel B 

a.c. ground channel B 

no connection 

main chain input channel B 
output channel B 

high-pass filter channel B 
integrating filter channel B 
no connection 

control voltage channel B 
positive supply voltage 
mode B/NR OFF switch input 
reference voltage 

control voltage channel A 
integration filter channel A 
high-pass filter channel A 


TEA0653T 


7292813 


Fig. 2 Pinning diagram. 
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Dolby B type noise reduction circuit TEA0653T 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Supply voltage pin 15 Vcc 8 to 20 V 
Storage temperature range T stg —55 to +150 °C 
Operating ambient temperature range Tamb —30 to +85 OC 


CHARACTERISTICS 


Vcc = 14 V; f = 20 Hz to 15 KHz; Tampb = 25 OC; all levels with reference to 387,5 mV = 0 dB = 
—6 dBm at test point A or B; test circuit Fig. 4; encode mode; unless otherwise specified. 


parameter jconditions unit 


Supply 


THD = 1% 
1 Vec =6V 

THD = 1% 
Signal-to-noise ratio (S/N) ~ Rg = 10 kQ 
internal CCIR/ARM 
weighted 


Supply voltage range — Vac (note 4) 
Supply current Icc ~ no input signal 
x Power supply ripple 1 test circuit 
» rejection ratio Fig. 3 
= Voltage gain 1 note 1 
nT Signal handling at 1 Vcc =14V 
= output (note 4) THD = 1% 
1 Vcc =8V 
} CC 
Lu 
> 
Lu 
a 


Switching thresholds — voltage at pin 16 


Switching threshold for ~ voltage at pin 16 
stereo B appl. 


Channel matching — TPL=0 dB 
notes 2, 3 


Channel separation 1 TPL = 10 dB 
notes 2,3 
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CHARACTERISTICS (continued) 
parameter conditions 
mode | f(kHz) 


Total harmonic distortion TPL=OdB 
(THD) TPL =+10dB 


B-mode frequency response TPL = —20 dB 


TPL = —25 dB 
TPL = —40 dB 
TPL = —30 dB 


~ Notes 
a voltage at pin 1 (10) 
1. Voltage gain is 20 log —————--____ 
voltage at pin 2 (9) 
2. TPL is Test Point Level. 
3. Test circuit Fig. 3, reference level at channel A and channel B test point. 


4. Operation with minimum of 12 dB headroom; system remains functional to 6 V. 


100 wF 


Vec + Vsirms) = 9V + 250mv 


10 HF 


f= va 


INTERNAL 
REFERENCE 


10 


TEA0653T 


7Z93020 


Fig. 3 Test circuit for PSSR for TEAQ653T. 
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Dolby B type noise reduction circuit TEAQ653T 


I, 


NR OFF 


POWER SUPPLY 


output 


me output ih Fe 
f= channel o {|} }+————o channel 
<q A 10 uF B 
Q 
-~ 
2 
LJ 
= 
Qo. 
©) 
oad 
LL 
rf i 
QO | —— 220uF 
input J, 5. + wipe 
channel ——— || |--o channel 
A B 
1 uF R,<502 4 b R,<502 N HF 
channel A channel B 
test point test point 7Z92815 


Fig. 4 Test and application circuit for stereo Dolby B, shown in encode mode. 
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OFF mode 


switch 
a On~ 


input input 
channel A O ||H—«—0 channel B 
10 uF 
10 uF E2 
v channel A channel B 1: 
Peay test point test point output 7292816 


channel B 


Fig. 5 Application circuit for stereo Dolby B, shown in decode mode. 
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DEVELOPMENT DATA 
This data sheet contains advance information and TEAO665 


specifications are subject to change without notice. 


DOLBY* B and C TYPE NOISE REDUCTION CIRCUIT 


GENERAL DESCRIPTION 


The TEA0665 is designed for use in Dolby B and Dolby C type audio Noise Reduction (NR) systems. 
The device provides the high and low level stages for one channel of a Dolby C-type NR system, in- 
cluding NR ON/OFF switching and all electronic switching necessary for Dolby C-type systems. In 
addition the TEAQ665 includes a preamplifier for the record and playback functions and a multiplex 
buffer amplifier. The circuit offers two different line-output levels (--6 and 0 dBm) and a low-pass 
filter, which can be fed into the signal path in playback mode. 


Features 

@ Few external components required 

@ Included RECORD/PLAY preamplifiers plus multiplex filter buffer amplifier 
@ Two different line-output levels 

@ All electronic switching 


PACKAGE OUTLINES 
TEAO665: 28-iead DIL; plastic (SOT-117). 
TEAO665T: 28-lead mini-pack; plastic (SO-28; SOT-136A). 


* Available only to licensees of Dolby Laboratories Licensing Corporation, San Francisco, CA94111, 
U.S.A., from whom licensing and application information must be obtained. 
Dolby is a registered trademark of Dolby Laboratories Licensing Corporation. 
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Vec 
cd 
BO ae 
OFF 9 mode Big 
switch 
a 
Vcoc 
REC a 


playback input +] = J 
record input >—|/ + 126 
(1) optional 


(2) for large capacitive loads 


Where: PB~ = playback mode 
REC = record mode 


B = mode B type NR 
Cc = mode C type NR 
LPF = low pass filter 
MPX = multiplex filter. 


B/C/NR OFF | 


line output 1 


5,1kQ 10nF 
VREF (1%) (2%) 
to pin 14 —— 2,2 k 2 
GND Vcc “ALR (1%) to capacitor 


pele 


POWER SUPPLY 


TEAO665 


Fig. 1 Biock diagram and application circuit. 
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Dolby B and C type noise reduction circuit 


TEAO665 


PINNING 
1 PREAMP OUT record/playback preamplifier output 
2 PB BUFFER IN playback amplifier input buffer 
PREAMP OUT | 1 | 28] PB IN ok 
3 RECBUFFERIN record amplifier input buffer 
EER ren ise 4 SSN spectral skewing network 
REC BUFFER IN REC IN 5 LINE OUT 1 line output 1 
SSN | 4, MODE SW 6 LINE OUT 2 line output 2 
LINE ouT1[5_ rec/ppsw 7” HLSSCIN high level stage side chain input 
Line out 2 [6 Ke 8 SCSW side chain filter switch 
9 HLSSC high level stage side chain 
atch ne eer a 10 HLSACGND _ high level stage a.c. ground 
scow 8 REC OUT 11. ~HLS HP high level stage high pass filter 
HLS SC [9 | LLS SC 12 HLS INT high level stage integrating filter 
HLS AC GND }10| LLSACGND 13 HLS INT high level stage integrating filter | 
HLS HP [17 LLS HP 14 VREF reference voltage 
P ee eae 15 Vcc positive supply voltage 
16 LLS INT low level stage integrating filter 
- HLS INT LLS INT See 
= 17 LLS INT low level stage integrating filter 
2  — Vrer [14] vec 18 LLSHP low level stage high pass filter 
= 7287774 19 LLS AC GND low level stage a.c. ground 
o —— 20 LLSSC low level stage side chain 
> FAQs 2 PINNING Clagtant 21 REC OUT record output 
Q 22 AS anti-saturation filter 
23 AS anti-saturation filter 
24 REC/PB SW record/playback switch input 
25 MODE SW mode switch input 
26 RECIN record input 
27 GND ground 
28 PBIN playback input 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 15) Vee max. 20 V 
Input voltage (pins 26 and 28) Vi max. —0,3 to Vcc V 
Total power dissipation Prot 600 mW 
Storage temperature range T stg —55 to+ 150 °C 
Operating ambient temperature range Tamb —40 to + 85 °C 
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CHARACTERISTICS 


Vcc = 14 V; f= 20 Hz to 15 kHz; Tamb = 25 OC; all levels with reference to 387,5 mV = 0 dB = —6dBm 
at test point pin 7; test circuit Fig. 5; record mode; unless otherwise specified. 


parameter | conditions symbol min. typ. |max. | unit 
mode | f (kHz) 


Supply 
Supply voltage range note 1 
single Vcc 8 14 | 18 V 
(split) | Vec (+4) | (+7) |(49) | V 
Supply current no input 
signal Icc -- 17 | 25 mA 
Input sensitivity note 2 
of record amplifier pin 26 Vj 43 |50 |57 mV 
of playback amplifier pin 28 Vj 25 |30 35 mV 
Signal handling Vec=8V | 
of record output THD = 1% 12 15 |— dB 
(note 3; see Fig. 8) Vec=14V 
| THD = 1% — 20 |— dB 
Line output 1 note 3 —0,5}0 +0,5 | dB 
Line output 2; 
amplifier gain Vo/Vj Gy +5,51+6 |+6,5 | dB 
(pin 6 to pin 5) 
Total harmonic 
distortion 7 TPL = 0 dB* THD — 0,02 | 0,1 % 
TPL=+10dB | THD — 0,05 {0,3 % 
Total harmonic 
distortion TPL =0OdB THD — 0.1 {0,15 |% 
TPL=+10dB | THD 0,08 | 0,3 % 
TPL =OdB THD — 0,06 | 0,1 % 
Total harmonic 
distortion TPL=OdB THD — 0,15 |0,3 % 
TPL=+10dB | THD — 0,13 {0,5 % 
Signal-to-noise ratio Rs = 10 kX 
CCIR/ARM 
weighted S/N 62 |66 |-— dB 


* TPL is Test Point Level. 
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DEVELOPMENT DATA 


Dolby B and C type noise reduction circuit TEAOQ665 


conditions _ 


mode] f(kHz) «|| sd 
B 2 TPL = ---25 dB 
5 |TPL=~—40dB 


parameter 


Frequency response 


10 | TPL = —30 dB 


| 
C 0,2 | TPL =--40 dB : 
| 1 TPL = —30 dB —20,1|—18,6|—17,1/dB 
| 1 TPL = —20 dB —16,1|—14,1|--12,1]dB 
5 TPL =--O dB —3,8 |—2,3 |—0,8 |dB 
5 TPL = —20 dB —19,1|—17,1|—15,1|dB 
5 TPL = —40 dB —28,5|-26,5 | —24,5|dB 
Switching thresholds note 4; pin 24 
for record V94.27 |8,5 ~ | 14 V 
for playback V94.27 |0 — | 4 V 
Switching thresholds note 5; pin 25 | 
OFF V95-27 |0 — | ne 0) V 
(switch in open position) | V95.27 |- 7 — V 
(external voltage) B V95-27 |6,3 7 7,7 V 
C V95-27 | 10,8 | — 14 | V 
Switch input current | pin 25 | : | | 
OFF V25.27=90V j—-l95 - j- | 40 HA 
C V25-27=Vecj!a5 -~ 140 [BA 
Frequency response shift | C | | | ! | 
as a function of | ! | | 
| temperature deviation, | | | | 
range --40 to + 85 °C, ! | | | 
measured as deviation | | ! | 
from 25 °C | Af — #05 /- {dB 
as a function of | : ; 
voltage deviation, | | 
range 8 to 18 V, | 
measured as deviation | | 
from 14 V Af = PO. | dB 
Input resistance | | | 
R6-27 | 35 : 50 ‘65 kQ2 
8.27 | 35 50 65 | kQ 


Output resistance 
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Notes to the characteristics 
1. Operation with minimum of 12 dB headroom; system remains functional to 7 V. 


2. Attenuation between pins 1 and 3 is 3,5 dB (MPX-filter). 
Playback input sensitivity is 45 mV if a switchable MPX-low pass filter is used in playback mode 
(pins 2 and 3 short-circuited). 


3. System headroom is determined by the line output channel in use. 
For low supply voltages line output 2 (pin 6) will saturate at high signal levels. Headroom for line out- 
put 1 (pin 5) tracks with record output (pin 21). 


4. The equation for REC/PB switch input voltage is: 
REC: V94.97 > 0,55 Vcc — Vee + 1,5 V, 
PB:V94.27 < 0,45 Vcc — Vag — 1,5 V. 

5. The equation for C/B/OFF mode switch input voltage is: 
OFF: V95.97 <0,38 Vcc —- VpE-1V, 
B: 0,45 Vcc < V25-27 < 0,55 Vcc (external voltage), 
B: 0,5 Vcc (switch in open position), 
C:V95-27>0,75 Veco —VpeEt+1V. 

The voltage drop across the external time constant resistor must be taken in to account. 


TEAO665 | 


B (open) o %2Vec 
OFF mode 


switch 


7Z87775.1 
Fig. 3 Mode switch input configuration. 


TEAO665 


Voc 


REC 
PB 


REC/PB 
switch 


‘7 


72Z87776.1 


Fig. 4 REC/PB switch input configuration. 
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DEVELOPMENT DATA 


i Z 
OFF; B {C 


d O i 5.1 
mode RECO PB kQ 
switch 

REC/PB 10 
switch nF 
10 Ko] T Ko fl t,, 


Te 


TEAO665 


l 2202 test 
point 
1,8 nF — 210 pF — 10 pF 
36 mH 
10 ~] t kQ 
line line 
output 1 output 2 
= 72Z87773.2 
2 REC = record mode 
5 PB =playback mode 
_ . 
© Tolerances: -__._} resistors 1% 
ol 


— capacitors 1% 


Fig. 5 Test circuit. 
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SYSTEM GRAPHS 
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Fig. 6 Supply current as a function of 
supply voltage; loc = f(Vec): no input signal. 
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Fig. 8 Signal handling = f(Vcc) measured 

at REC OUT as a function of the supply 

voltage; THD = 1%. . 
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Fig. 9 Encoder frequency response for B-mode. 


Fig. 10 Encoder frequency response for C-mode. 
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DEVELOPMENT DATA 
This data sheet contains advance information and TEAO666 


specifications are subject to change without notice. 


DOLBY* B and C TYPE NOISE REDUCTION CIRCUIT 


GENERAL DESCRIPTION 


The TEAO666 is designed for use in Dolby B and Dolby C type audio Noise Reduction (NR) systems. 
The device provides the high and low level stages for one channel of a Dolby C-type NR system, in- 
cluding NR ON/OFF switching and all electronic switching necessary for Dolby C-type systems. In 
addition the TEAO666 includes a preamplifier for the record and playback functions and a multiplex 
buffer amplifier. The circuit offers two different line-output levels (--6 and 0 dBm) and a low-pass 
filter, which can be fed into the signal path in playback mode. 


Features 


@ Few external components required 

@® Included RECORD/PLAY preamplifiers plus multiplex filter buffer amplifier 
@ Two different line-output levels 

@ All electronic switching 


PACKAGE OUTLINES 
TEAO666: 28-lead DIL; plastic (SOT-117). - 
TEAO666T: 28-lead mini-pack; plastic (SO-28; SOT-136A). 


* Available only to licensees of Dolby Laboratories Licensing Corporation, San Francisco, CA94111, 
U.S.A., from whom licensing and application information must be obtained. 
Dolby is a registered trademark of Dolby Laboratories Licensing Corporation. 
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LPF low pass filter 
MPX = multiplex filter. 
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Dolby B and C type noise reduction circuit 


TEAO666 


PINNING 
1 PREAMP OUT record/playback preamplifier output 
2 PBBUFFER IN playback amplifier input buffer 
PREAMP OUT [1 | PB IN 3 REC BUFFERIN record amplifier input buffer 
PB BUFFER IN GND 4 SSN spectral skewing network 
REC BUFFER IN REC IN 5 LINE OUT 1 line output 1 
a Ganecn 6 LINE OUT 2 line output 2 
7 HLSSCIN high level stage side chain input 
ice een 8 SCSW side chain filter switch 
LINE OUT 2 | 6 | oe 9 HLSSC high level stage side chain 
HLS SC IN AS 10 HLS AC GND high level stage a.c. ground 
SC SW | 8 | REC OUT 11. HLS HP high level stage high pass filter 
HLS SC LLS SC 12, HLS INT high level stage integrating filter 
Serer ron 13 HLS INT high level stage integrating filter 
eee eee 14 VpReEF ieee voltage 
15 Vcc positive supply voltage 
at pea HES INT 46s LLS INT low level stage integrating filter 
= HLS INT 16] LLS INT 17. LLS INT low level stage integrating filter 
5 VREF 115] Voc 18 LLS HP low level stage high pass filter 
= TTP 19 LLSAC GND low level stage a.c. ground 
ra a 20 LLSSC low level stage side chain 
r Pig ee nila alegter: 21 REC OUT record output 
ra 22 AS anti-saturation filter 
23 AS anti-saturation filter 
24 REC/PB SW record/playback switch input 
25 MODE SW mode switch input 
26 RECIN record input 
27 GND ground 
RATINGS 28 PBIN playback input 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 15) Vcc max. 20 V 
Input voltage (pins 26 and 28) Vi max. —0,3 to Vcc V 
Total power dissipation Ptot 600 mW 
Storage temperature range T stg —55 to+ 150 °C 
Operating ambient temperature range Tamb —40 to+ 85 °C 
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TEAO666 


CHARACTERISTICS 


Vcc = 14. V; f= 20 Hz to 15 KHZ; Tamb = 25 OC; all levels with reference to 387,5 mV = 0 dB = —6dBm 
at test point pin 7; test circuit Fig. 5; record mode; unless otherwise specified. 


Supply 
Supply voltage range 
single 
(split) 
Supply current no input 
signal 
Input sensitivity note 2 


of record amplifier pin 26 
of playback amplifier pin 28 


Signal handling Vec=8V 
of record output THD = 1% 
(note 3; see Fig. 8) Vec=14V 

THD = 1% 


Line output 1 note 3 


Line output 2; 
amplifier gain Vo/V; 
(pin 6 to pin 5) 


Total harmonic 
distortion TPL = 0 dB* 
TPL=+10dB 


Total harmonic 
distortion TPL =0OdB 
TPL =+10dB 
TPL =OQOdB 
Total harmonic 
distortion TPL =OdB 
TPL=+10dB 
Signal-to-noise ratio Rs = 10 kQ 
CCIR/ARM 
weighted 


* TPL. is Test Point Level. 
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Dolby B and C type noise reduction circuit TEAO666 


parameter non Po reine symbol |min. max. [unit 
mode tie) —__ 


Frequency response TPL = —25 dB —18,7 |—18,0| —17,3|dB 
TPL = —40 dB —30,4 | —29,7| —29,0/ dB 
TPL = —30 dB —24,2 |—23,5) —22,8|dB 
TPL = —40 dB —32,9 | —-31,9); —30,9 ; dB 
TPL = —30 dB —19,3 |—18,6| —17,9 | dB 
TPL = —20 dB —14,8 |—14,1| —13,4|dB 
TPL=—O dB —2,8 }—-2,3 }-1,8 |dB 
TPL = —20 dB —17,8 |—17,1|—16,4|dB 
TPL = —40 dB —27,0 | -26,5| —26,0 | dB 
Switching thresholds note 4; pin 24 
for record V24-27 |8,5 — 14 V 
for playback V94.27 |O0 _ 4 V 
Switching thresholds note 5; pin 25 
e V95-27 |0 — 3,5 V 
z V25-27 |- =| 7 a 
= (external voltage) V25-27 |6,3 |7 7,/ V 
< V95-27 |10,8 |— 14 V 
= Switch input current pin 25 
° V95.27=0V | —lo5 - — 40 LA 
= Va5a77 VCC \I25.° jo: le a Ges 
ra Frequency response shift | 
as a function of 
temperature deviation, | 
range —40 to + 85 °C, 
measured as deviation 
from 25 °C Af 


as a function of 
voltage deviation, 

range 8 to 18 V, 

measured as deviation 

from 14 V Af — + 0,1 dB 


Input resistance 


pin 26 R96-27 | 35 50 65 kQ2 

pin 28 R98.97 | 35 50 65 kQ2 
Output resistance | 

pin 6 Re6.27  [- 160 {220 | 

pin 21 R91-27 |— 60 100 | 2 
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TEAO666 


Notes to the characteristics 
1. Operation with minimum of 12 dB headroom; system remains functional to 7 V. 


2. Attenuation between pins 1 and 3 is 3,5 dB (MPX-filter). 
Playback input sensitivity is 45 mV if a switchable MPX-low pass filter is used in playback mode 
(pins 2 and 3 short-circuited). 


3. System headroom is determined by the line output channel in use. 
For low supply voltages line output 2 (pin 6) will saturate at high signal levels. Headroom for line out- 
put 1 (pin 5) tracks with record output (pin 21). 


4. The equation for REC/PB switch input voltage is: 
REC: V94.97 > 0,55 Vcc — Ver + 1,5 V, 
PB:V94.97 < 0,45 Vcc — Veg — 1,5 V. 

5. The equation for C/B/OFF mode switch input voltage is: 
OFF: V95.97 < 0,38 Vec — Vpae—-1V, 
B: 0,45 Vcc < V25.27 < 0,55 Vcc (external voltage), 
B: 0,5 Vcc (switch in open position), 
C:V95-27 > 0,75 Vcc — Vee t+1V. 

The voltage drop across the external time constant resistor must be taken in to account. 


TEAO666 


B (open) O 
OFF O mode 
switch 


Yo Veco 


7Z87775.1P 


Fig. 3 Mode switch input configuration. 


TEAO666 


REC/PB 
switch 


‘7 


7Z287776.1P 


Fig. 4 REC/PB switch input configuration. 
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DEVELOPMENT DATA 
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TEAOQ666 


line 
output 2 


line 
output 1 


= 7287773.1P 
| 
5 REC = record mode 
, = PB =playback mode 
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Fig. 5 Test circuit. 
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TEAO666 


SYSTEM GRAPHS 
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Fig. 6 Supply current as a function of 
supply voltage; lag = f(Vec); no input signal. 
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Fig. 8 Signal handling = f(Vcc) measured 
at REC OUT as a function of the supply 
voltage; THD = 1%. 
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Fig. 7 Power supply ripple rejection measured 
at REC OUT as a function of frequency; level 
at pin 15 = 100 mV (rms). Rg = 10 kQ; 
record mode; NR OFF. 
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Fig. 9 Encoder frequency response for B-mode. 


Fig. 10 Encoder frequency response for C-mode. 
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Fig. 11 Total harmonic distortion measured Fig. 12 Total harmonic distortion measured 
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DEVELOPMENT DATA 
This data sheet contains advance information and TEAO670T 


specifications are subject to change without notice, 


LOW VOLTAGE DOLBY B/C TYPE IC 


Linear LSI Products 


DESCRIPTION 


The TEAO670T is a monolithic IC intended for use in low voltage Dolby* B & C type noise reduction 
applications. This IC design features both record and play-back mode with all internal electronic 
switching. 


Features 


B and C type noise reduction 
Low voltage operation 1,8—8 V 
Playback and record modes 

O dB (Dolby level) = 100 mV 
Record input sensitivity 50 mV 
Playback sensitivity 20 mV 

All electronic switching 


APPLICATION 
@ Portable tape recorders/players 


PACKAGE OUTLINES 
28-lead mini-pack; plastic (SO-28; SOT-136A). 


* Available only to licensees of Dolby Laboratories Licensing Corporation, San Francisco, CA941 11, 
U.S.A., from whom licensing and application information must be obtained. 
Dolby is a registered trademark of Dolby Laboratories Licensing Corporation. 
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TEAO670T 


LINE OUT REC IN PLAY IN REC OUT 
O O O 


RECORD 
22 ®—Vcc 


t PLAY 


21 . @ B 
B/C/OFF _LLOFF 


i+ | 20 


22nF 0.33yF 


aa 


4.7nF 
5 


Fig. 1 Block diagram and test circuit. 


Pin Function 


1. Test point 15. Low-level stage attack 
2. Internal switch 16. Low-level stage decay 
3. High-level stage side chain input 17. Record output 
4. High-level stage high pass 18. Vec 
5. High-level stage D-amp output 19. VREF 
6. High-level stage rectifier input 20. Anti-saturation network capacitor 
7. High-level stage attack 21. Mode switch 
8. High-level stage decay 22. Playback record switch 
9, Internal switch 23. Play input 
10. High-level stage output 24, Gound 
11. Low-level side chain input 25. Record input 
12. Low-level stage high pass 26. Compensation capacitor 
13. Low-level stage D-amp output 27. Line output 
14. Low-level stage rectifier input 28. Spectral skewing network 


Fig. 2 Pinning diagram. 
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Low voltage dolby B/C type IC | TEAO670T 


ABSOLUTE MAXIMUM RATINGS 


8 


Vcc Supply voltage 
Temperature range 

TA Operating 

TstgG Storage 


0to+ 70 
—65 to + 150 


ELECTRICAL CHARACTERISTICS Standard conditions: Vcc = 3 V, Ta = 25 OC. All levels referen- 
ced to 0 dB = 100 mV at test point (TP). 


)  dimits 
specification /C mode | conditions unit 
eeateaion [rc ae a max. 


Tvakaperame Vox | lonla [ 
Iino Veg | ora [twoTe |e] fv 
Distortion (B |Off/R (0,02 | | % 
THD; 2nd and 3rd fe 0 dB, f= 1 kHz /0,05 [01 |% | 
harmonics ca ae % 
eta) re 


4B 
elfen pe A 


Sees oe 
m 


roam [e[On[R [1¥THO.Veg=1av[@ | 

Signal handling 
[eon[n[vec=3v | Ca 

|Inputresistance | | | [Pin23, 8H 8K CO 
(B OniR |f=10kHz,0dB | -16 [04 (24 | oB | 
[a [on[R | tkwz,-2008 [178 |—198]-198 [a8 
[a [On|R[SkHe,-s008 | -238 |-218|-198 | eB 

Frequency response Tp [On [R | SkHz,—40d8 | -31,7_ | -29,7|-27,7 |B 

test point) (C [On|R | 10kHz,odB | 85 | -3.5 |-1,5 | oB 
fe fon[R [kHz -2008 [161 |—14i[—121 | a8 
fon |R | SkHe, e008 | 285 | -265|-245 | 0B 
Spe pe fae feel 


o__fene jo.Nce} v_ 

Cf epen 
Switching thresholds | C a wae Ce 
ro [end [o2 |v _ 


dB 
Pre-amp gain Of 
ee ae ae 


Note: R = record mode; P = play mode. 


| cae 1985 801 


: 
x 


Signal-to-noise ratio 


DEVELOPMENT DATA 
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TEA5550 


AM CAR RADIO RECEIVER CIRCUIT 


The TEA5550 is an a.m. radio circuit, primarily intended for use in car radios. 
The IC can reduce the costs in a car:radio due to the following features: 


® minimum periphery 

@ no extra r.f.-prestage is necessary — 

® ceramic i.f. filter is used | : 

® simple on/off switching method allows inexpensive band switching in a. m. /f.m. radios 


The TEA5550 incorporates the following functions: 


a double balanced mixer with large signal handling range and common mode rejection properties 
a ‘one-pin’ oscillator, permitting the use of variable capacitance diode tuning 

an i.f. amplifier, designed for ceramic filters 

an a.m. envelope detector 

a.g.c. stages 

a voltage stabilizer, for supplying the internal circuit current and an external current up to 20 mA 
a simple d.c. switch for a.m./f.m. radios 


QUICK REFERENCE DATA 


Supply voltage range; unstabilized (pin 8) | Vp 10,2 to 18 V 
Supply voltage; stabilized (pin 9)* | Vetab typ. 7,9to9 V 
Ambient temperature Tamb typ. 25 oC 
Supply voltage (pin 8) | | | Vp typ.  44V 


R.F. condition: fj = 1 MHz; m = 0,3; frm = 1 kHz 
R.F. input voltage (pin 1) vata i | 
Vo = 30 mV | 7 ON; typ. 4 pV 


S/N = 26 dB . | OM typ. 16 pV 

S/N = 46 dB Pe By #5 Se ONE. deo" typ! 160 pV 
A.F. output voltage (pin 10) oo3 | - e 

Vj, =10mV | | | Vo typ. | 180 mV 
Total harmonic distortion over most of the a.g.c. range; m = 0,8 THD typ. 1,2 % 


R.F. signal handling : 3 

THD = 10%; m = 0,8 | Vit typ. 400 mV 
A.G.C. range; change of r.f. input voltage | | 

for 10 dB change of a.f. output voltage ie 

(reference Vj1 = 200 mV) Vi1/Vi2_ typ. 86 dB 


* Pins 8 and 9 have to be short-circuited externally. 


PACKAGE OUTLINE. 
16-lead DIL; plastic (SOT-38). 
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Fig. 1 Block diagram. 


AM car radio receiver circuit TEA5550— 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltages 


pin 8 Vp = V8-16 max. 24 V 

pin 3 V3.16 max. 24 V 
Non-repetitive peak output current (pin 9) losm max. 100 mA 
Total power dissipation Prot max. 1100 mW 
Storage temperature Tstg —65 to + 150 OC 
Operating ambient temperature Tamb —30 to +85 °C 
Note 


Pins 4, 5, 12 and 13 are not allowed to be connected. 


D.C. CHARACTERISTICS at V; = 0 
Vp = 14,4 V; Tamb = 25 OC; measured in Fig. 2 


- Supply voltage range (unstabilized)* Vp 10,2 to 18 V 
-.Q; 2 7 typ. 8,7 V 
Voltage at pin 9; —Ig = 0 V9.16 = Vstab 8t09.2 V 
Change in stabilization voltage (pin 9) 
at —lg=O to 20mA AV9.16=AVstab ‘tyP. 50 mV 
at Vp = 10,2 to 14,4 V AV9.16 =AVstab  tyP. 300 mV 
Voltage at pin 10 V10-16 typ. 1,1 V 
Voltage at pins 1 and 2 V 1.16 = V2-16 typ. 5,0 V 
Voltage at pin 15 V15-16 typ. Vetab 
Total supply current; —lg = 0 tot typ. 20 mA 
Current drain 
pin 3 I3 typ. 1 mA 
pin 15 45 typ. 0,2 mA 
Current supplied from pin 9 —lIg < 20 mA 
Power consumption; —Ig = 0 P typ. 300 mW 


* A stabilized supply voltage of 7,5 to 9 V can also be applied at pin 9 (pin 8 short-circuited to pin 9). 


A. C. CHARACTERISTICS - 


Vp = 14,4. V; Tamb = 25 OC; rf. condition: he = 1 MHz, m = 0,3, fe = 1 kHz; transfer impedance of 
the i.f. filter Zt, = vg/ig = 850 2 (loaded with 3 kQ); measured i in Fig. 2; unless otherwise specified 


R.F. input voltage; Vo = 30 mV | _ : 3 Vj =~ 1,5 06,5 nV 
R.F. sensitivity at Rs = 25 2 for: , oe ee eS 
S+N/N=6dB Boe” : Vj typ. 1,3 uv 
S+N/IN=20dB 00 8 Be Vi siétyp. «= BV 
ca eat rc _— | | typ. 16 pV 
S+N/N=46dB = fis 2 ON; typ. 160 nV 
S+N/N:=50-dB oe : V;i-~Ssiéttyp. «= 3550 pV 
_- Input conductance at ‘pint toe ay | ae | | 
Vi=0,0mV a Ee oe 8 RS etnies” cone typ, 0,2 mS 
Vi=100mMV + Bi, Y ag 2 Bee Gig typ. 0,1 mS 
~ Input conductance atpin6 i aetit«s | : ee typ. © 0,5 mS... 
Output capacitance at pin 15 = * | oe Coe typ. 20 pF P 
A.G.C. range; change of r.f. input voltage for 10 dB | » he ee 
change of a.f. output voltage (reference V;1 = 200 mV) Vii/Vi2 _ typ. 86 dB 
m sera a | | :  : 2 V > 140 mV 
Os cr ph | oo | 0 typ. 180 mV 
‘Spread of a.f. output voltage 2 7 : AVg  _—sittyp. = +2: «cB 
A.F. output impedance (pin 10) ; ve | IZo|. typ. 2,7 kQ 
Total harmonic distortion at m = 0 8 
V; = 16 V _ THD < 25% 
over most of the a.g.c. range (see also Figs 3 and 10) | THD typ. 1,2 % 
Vj; =25 mV : | - 7 THD typ. 3,5 % 
R.F. signal handling capability | ety ey 
“ : | co priae: <p. = 350 mV 
THD = 10%; m = 0,8 | _ i | . Vj typ. 400 mV 
| tien . a a oe 45 | > 20 dB* 
I.F. suppression at Vg = 30 ay . a | | a typ 35 dB* 
Oscillator voltage ? | | | 
= f° = 4Ae | oo | _ : “typ 250 mV 
V9.16 =8 Vi fosc= 1468 KHZ V15-8 = << 300 mv 
a 


—* a= 20 log o , where: Vjg is input voltage at f = 468 kHz and Vjp is input voltage at f = 1 MHz. 
Vib oe ney dy ie — | | 
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SFT 468 


C15 
22nF 
R7 V 
TEA5550 a4 ae Me 
10 nF k {2 ia 
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220nF oes 100 eb 
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+ 
: (Vp = 10,2 to 18 V) 7284957 
Rose 


Zer = ve/ig = 850 2 (Ry =3 kQ). 


Fig. 2 AM test circuit. 
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| Coil data 
| oe eo C10 L1 =47 wH; Q, = 100; Ny_3 = 35 (0,1 posyn) BR7 
a 60 pF 470nF L2 = 0,64 mH; OQ, = 110; catalogue no. 3122 138 91481 
| 
3 foco = 1468 kHz N1.3 = 146 N4.2 = 33 
= sy . N2.3 = 113 — Nag =9 
re The transfer impedance of the i.f. filter is: 
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APPLICATION INFORMATION 


Figures 4 and 7 show the circuit diaatarts of Sifae canes ond aaubletaned AM channels respectively, 
using the TEA5550 and an r.f.-tuning unit (type ALPS). The i.f. filter consists of a single-tuned coil in | 
combination with a ceramic filter (type SFT468). 


Typical performance (measured in Figs 4 and 7) 


Vp = 14,4 V; Tamb = 25 OC; aerial signal conditions: fy = 1 MHz; m = 0,3; fp, = 1 KHz (dummy aerial 
as shown in Figs 4 and 7) 
Fig. 4 Fig. 6 
single-tuning | double-tuning 
R.F. input voltage for: 


.S$+N/N=6dB pV 
S + N/N = 26 dB pV 
A.F. output voltage (Ry = R6 = 22 kQ) 
Vi =1mV mV 
Signal-to-noise ratio 
Vi =1mvV dB 
A.G.C. range; change of r.f. input voltage | 
for 10 dB change of a.f. output voltage — oe 
(reference Vj; = 200 mV); see Figs 3 and 10 dB 
R.F. signal handling capability | | 
THD < 10%; m = 0,8; see Figs 3 and 10 — V 
Total harmonic distortion (over most of 
the a.g.c. range); m = 0,8; see Figs 3 and 10 % 
Oscillator voltage 
measured across the tank circuit mV 
Total selectivity (r.f. and i.f.) dB 
Total bandwidth (r.f. and i.f.) kHz 
|.F. suppression at V; = 20 uV | 
tuned frequency = 600 kHz dB 
= 1600 kHz dB 
Image rejection at V; = 20 pV 
tuned frequency = 600 kHz dB 
= 1000 kHz dB 
= 1400 kHz dB 
Whistleat Vj=5mV 
2 x i.f.-tweet dB 
3 x i.f.-tweet dB 
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TEA5550 


15 


‘| (Vp=10,2 to 18 V) 


oscillator circuit 


lig i 
‘7 
| OS 7284958 
dg Oo ) 
AM FM 56kQ 


to pin 5 of BA317 
the TEA5560 


Fig. 4 Typical application circuit diagram for a single-tuned AM channel in car radio receivers using the TEA5550; S is AM/FM switen; for. | 
_ printed-circuit board see Figs 5 and 6. 


Coil data: L1, L2 = tuning coils, ALPS unit MMK IIEII (for coil connections see Fig. 5) 
L3 = trimming coil (4,7 wH); catalogue number 3122 138 27460 
L4 = padding coil (200 wH); catalogue number 3111 118 23510 
L5 = j.f. coil; catalogue number 3122 138 91481 


AM car radio receiver circuit _ : ‘TEA5S550 | 


7Z84960 


7. aerial signal 
input generator 


Fig. 5 Printed-circuit board component side, showing component layout. 
For circuit diagram see Fig.4. | i | 


Fig. 6. Printed-circu it board showing track side. 
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TEAS550 


oscillator circuit 


7284959 


to pin 5 of 
the TDA5560 


Fig. 7 Typical application circuit diagram for a double-tuned AM channel in car radio receivers using the TEA5550; S is AM/FM switch; for 
| printed-circuit board see Figs 8 and 9. 


Coil data: L15, L1p, L2 = tuning coils, ALPS unit MMK IIEII (for coil connections see Fig. 8) 
L3 = trimming coil (4,7 wH); catalogue number 3122 138 27460 
L4 = padding coil (200 nH); catalogue number 3111 118 23510 
L5 = i.f. coil; catalogue number 3122 138 91481 
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aerial signal 
input generator 


Fig. 8 Printed-circuit board component side, showing component layout. 
For circuit diagram see Fig. 7. 
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TEA5560 


FM/IF SYSTEM 


GENERAL DESCRIPTION 


The TEA5560 is a monolithic integrated FM/ IF system circuit, intended for car radios and home- 
receivers equipped with a ratio detector. 
The system incorporates the following functions: 


a three-stage i.f. limiting amplifier 

a 15 GB field-strength dependent muting circuit | 

a field-strength dependent d.c. voltage for e.g.: 

mono/stereo switching | 

channel separation control of a stereo decoder 

an indicator (Imax <1mA) _ 

standby ON/OFF switching circuit 

a voltage stabilizer, for the internal circuit current and an external current up to 15 mA 
adjustable gain (AG = 15 dB) 


QUICK REFERENCE DATA 


Supply voltage range (pin 6) a: _ Vp 10,2 to 18 V 
Ambient temperature | ~- Tamb typ. 25 °C 
Supply voltage (pin 6) | a Vp typ. 14,4 V 
Frequency e . « 46 10,7 MHz 
Sensitivity (3 dB limiting) Nj typ. 150 uV 
Signal-to-noise ratio for Vj = 10 mV | S/N typ. 80 dB 
A.F. output voltage at Af = + 22,5 kHz | Vo typ. 200 mV 
Total harmonic distortion; Af = + 22,5 kHz ‘THD typ. 0,3 % 


A.M. suppression 


AM signal: m = 0,3; fr, = 1 KHz | | ee 
FM signal: Af = + 22,5 kHz; fry = 70 Hz for Vj = 1 mV — AMS typ. 50 dB 


PACKAGE OUTLINE 


9-lead SIL; plastic (SOT-142). The tab (on top of the package) is connected to pin 9. 
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TEA5560 


+Vp 


3rd gc. 
AMPLIFIER 


2nd | F, 
AMPLIFIER 


18t yf, 
AMPLIFIER 


if. 
(Vi) output 
dc. fe se 24| 
feedback | 3 6,8 kQ 
Lot 
Vstab 
2,7 kQ 2,7 kQ 
oe ee ee 
TEA5560 
LEVEL LEVEL 
DETECTOR DETECTOR 
standby 
input 


VOLTAGE 
STABILIZER 


7Z86869 


d.c. output 
(level detector) 


Fig. 1 Block diagram. 
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FM/IF system TEA5560 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltages 


pin 6 Vp = V6.9 max. 24 V 

pin 7 V7.9 max. 24 V 
Voltage at pin 4 V4.9 max. 6 V 
Voltage at pin 5 V5.9 max. 9V 
Non-repetitive peak output current (pin 8) —Igsm max. 100 mA 
Total power dissipation Prot max. 1000 mW 
Storage temperature range Tstg —55 to+150 °C 
Operating ambient temperature range Tamb —30 to +85 °C 


THERMAL RESISTANCE 
From junction to ambient (in free air) Rth j-amb = 75 K/W 
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TEA5560 


D.C. CHARACTERISTICS 
Vp = 14,4 V; Tamb ” 25 °C; measured in Fig. 2; unless otherwise specified 


[pee Pom Fo oe To 


Supply (pin 6) 
Supply voltage * 


Voltages © 
at pin 8; —lg = 0 ** 


at pin 8 when —lg 
increases from 0 to 15 mA 


_at pin 8 when Vp 
reduces from 14,4 V to 10,2 V 


at pin 8 when Vp 
increases from 14,4 V to 18,0 V 


at pin 4 (level detector) 


at pins 1, 2 and 3 


Currents 


Total supply current; —lg = 0 
Current supplied from pin 8 


Stand-by current; V5.9 = 0 


Current into pin 5 


Current into pin 7 


Power consumption — 
at —lg=0 


* A stabilized supply voltage of 7 to 9 V can also be applied at pin 5 and 6 (linked); for this application 
pin 8 must not be connected. | 
** The temperature coefficient of the stabilized voltage at pin 8 is typical —2,3 mV/K. 
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FM/IF system | TEA5560 


A.C. CHARACTERISTICS | 
Vp = 14,4 V; Tamb = 25 OC; Vj = 1 MV; fo = 10,7 MHz; Af = + 22,5 kHz; fry, = 1 KHz; measured 
in Fig. 2; unless otherwise specified 


parameter 


1.F. part and ratio detector 


Sensitivity 
at —3 dB before limiting (pin 1); 
(without muting) * 


Signal-to-noise S + N/S measured in 
a bandwidth of 60 Hz to 15 kHz 
at Vj = 20uV 
at Vj = 150 uV 
atVj= ITmvV 
at Vj= 10mvV 


A.F. output voltage 
Af = + 22,5 kHz 
Af=+75 kHz 


Total harmonic distortion 
 Af=+225 kHz 
Af=+75 kHz 
_ AM suppression 
for = 1 kHz; m = 0,3 (for AM) 
fin = 70 kHz; Af = + 22,5 kHz (for FM) 


Level detector circuit 


| D.C. output voltage (pin 4) 


at Vj = 200 uV 
at Vj = 500 nV 
atVj= ImvV 
atV;= 3mV 
atVj= 10mV 


Muting circuit (see also Fig. 5) 
Change in output voltage at Vj = 3 uV 

(with and without muting) * _ of 
Input voltage at a change in output voltage 


of <1dB* 
(Vj at &yq <1 dB) 
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Fig. 2 FM test circuit. 
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Fig.4 Printed-circuit board showing track side. 
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(1) Without muting. 
(2) With muting. 


Fig.5 A.F. output voltage (Vo); reference level 0 dB = 1 V, and the total harmonic distortion (THD) 
as a function of the i.f. input ee: (Vj). Measured in the test circuit Fig. 2 at Af = + 22,5 kHz; 
frm = 1 kHz. 
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Fig.6 Level detector d.c. GHIDUE voltage (pin 4) as a function of the i.f. input icltaia: Measured in 
test circuit Fig. 2. 
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APPLICATION INFORMATION 
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(1) Stereo application 220 pF. 
(2) Stereo application 390 pF. 


Fig. 7 FM channel for (car) radios using the TEA5560 and a ratio detector with AA119 germanium diodes. 


(a.f.) 


Catalogue number of 
detector coils: 


L1: 3122 138 20211 

(TOKQ 85ACS - 4238A) 
L2: 3122 138 20212 

(TOKO 85ACS - 4260SEJ) 


F.M. front-end: 
ALPS MMK11E11 
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APPLICATION INFORMATION (continued) 
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(1) Without muting. 

(2) With muting. 

Fig. 8 Signal and noise (S + N) and noise (N); reference level 0 dB = 200 mV, and the total harmonic 
distortion (THD) as a function of the aerial input voltage (Vj). Measured in application circuit Fig. 7 


at Af = + 22,5 kHz; fp, = 1 kHz. 
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Fig. 9 Level detector d.c. output voltage (pin 4) as a function of the aerial input voltage. Measured in 


application circuit Fig. 7. 
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APPLICATION INFORMATION (continued) 
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(1) Stereo application 220 pF. 
(2) Stereo application 390 pF. 
(3) Further detailed information of using silicon diodes is available on request. 


Fig. 10 FM channel for (car) radios using the TEA5560 and a ratio detector with BA281 silicon diodes. 
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Fig. 11 Signal and noise (S + N) and noise (N); reference level 0 dB = 245 mV, AM suppression (AMS) 
and total harmonic distortion (THD) as a function of the aerial input voltage (Vj). Measured in applica- 
tion circuit Fig. 10 at Af = + 22,5 kHz; f, = 1 kHz; for AM suppression m = 0,3; Af = + 22,5 kHz. 
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TEA5570 : 


RF/IF CIRCUIT FOR AM/FM RADIO 


GENERAL DESCRIPTION 


The TEA5570 is a monolithic integrated radio circuit for use in portable receivers and clock radios. 

The IC is also applicable to mains-fed AM and AM/FM receivers and car radio-receivers. Apart from 

the AM/FM switch function the IC incorporates for AM a double balanced mixer, ‘one-pin’ oscillator, i.f. 
amplifier with a.g.c. and detector, and a level detector for tuning indication. The FM circuitry comprises 
i.f. stages with a symmetrical limiter for a ratio detector. A level detector for mono/stereo switch 
information and/or indication complete the FM part. 


Features 


@ Simple d.c. switching for AM to FM by only one d.c. contact to ground (no switch contacts in the 
i.f. channel, a.f. or level detector outputs) 

AM and FM gain control 

Low current consumption (l¢o¢ = 6 mA) 

Low voltage operation (Vp = 2,7 to 9 V) 

Ability to handle large AM signals; good i.f. suppression 

Applicable for inductive, capacitive and diode tuning 

Double smoothing of a.g.c. line 

Short-wave range up to 30 MHz 
Lumped or distributed i.f. selectivity with coil and/or ceramic filters 
AM and a.g.c. output voltage control 

Distribution of PCB wiring provides good frequency stability 
Economic design for ‘AM only’ receivers 


QUICK REFERENCE DATA (at Tamp = 25 °C) 


Supply voltage Vp=V7-16 _ typ. 5,4 V 
Supply current l7 typ. 6,2 mA 
AM performance (pin 2) for m = 0,3 
Sensitivity 

atVqg =10mV Vj typ. 1,7 wv. 

at S/N = 26 dB Vi typ. 16 wV 
A.F. output voltage at Vj = 1 mV Vo typ. — 100 mV 
Total harmonic distortion at V; = 1 mV THD typ. 0,5 % 
FM performance (pin 1) for Af = + 22,5 kHz 

limiting sensitivity, —3 dB NV; typ. 110 uV 
Signal-to-noise ratio for Vj = 1 mV S/N typ. 65 dB 
A.F. output voltage at Vj = 1 mV Vo typ. 100 mV 
Total harmonic distortion at Vj = 1 mV | THD typ. 03 % 
AM suppression at V; = 10 mV AMS typ. 50 dB 
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PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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Fig. 1 Block diagram. 
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RF/IF circuit for AM/FM radio TEA5570 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 7) Vp=V7.16 max. 12 V 

Voltage at pins 4, 5, 9 and 10 to pin 16 (ground) Vn-16 max. 12 V 

Voltage range at pin 8 V8-16 Vp+0,5 V 

Current into pin 5 I5 max. 3 mA 

Total power dissipation Prot see Fig. 2 N 

Storage temperature range Tstg —55to +150 9C 

Operating ambient temperature range Tamb —30to +85 °C 
1,2 7287208 


ERGREED 
JEN TT 
PLE EN TC 


—50 0 50 100 150 
Tamb (°C) 


Fig. 2 Power derating curve. 


7 |{ December 1982 829 


TEAS570 


D.C. CHARACTERISTICS 
Vp = 6 V; Tamb = 25 °C; measured in Fig. 10; unless otherwise specified 


[eee Pt Pe 


Supply (pin 7) 


Supply voltage (note 1) | 7. | V 
Voltages | | 
at pin 1 (FM) | V 
at pin 1; ly = 50 uA (FM) | Vv 
at pins 2 and 3 (AM) Wes 
at pin 6 tv. 
at pin 11 Vo 
at pin 13 Ve 
at pin 14 Tov 
Currents | | | e 2 | 
Supply current __ oS . | | 7 | | ; | mA 
Current supplied from pin 1 (EM) aie Ae Ale cs, eo |. 50 pA 
Current supplied from pini2 | cin wk - . 7 ra ( yA 
Current supplied from pint5 Riad ae | 30 | BA 
Current into pin 4 (AM) . oe - : 7 a | : mA 
Current into pin 5 (FM) (note 4) ae = : is | mA 
Current into pin 8 (AM) _ “aa ao | mA 
Current into pins 9, 10 (FM) — | - 65 | mA 
Currentintopin14 = oS | 04 j; mA | 
Power consumption =” | | : 40. mW 
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A.C. CHARACTERISTICS 
AM performance 


Vp =6 V; Tamb = 25 OC; r.f. condition: fj = 1 MHz, m = 0,3, frp, = 1 kHz; tarster Mnpeanice of the 
if. filter |Z+-| =vg/lq = 2,7 kQ,; measured in Fig. 10; unless otherwise specified 


a ee 


R.F. sensitivity (pin 2) 


at Vo = 30 mV 
at S+N/N= 6dB 
at S + N/N = 26 dB 
at S + N/N = 50 dB 
Signal handling (THD < 10% at m = 0,8) 
A.F. output voltage at Vj = 1 mV 
Total harmonic distortion 
at Vj = 100 nV to 100 mV (m = 0,3) 
atVj= 2mV (m=0,8) 
at Vj = 200 mV (m = 0,8) 
|.F. suppression at V, = 30 mV (note 2) 


Oscillator voltage (pin 8; note 3) 
at fose = 1455 kHz 


Indicator current (pin 12) at Vj = 1 mV 


FM performance 


Vp =6 V; Tamb = 25 OC; i.f. condition: f; = 10,7 MHz, Af = + 22,5 kHz, frm = 1 kHz; transfer imped- 
ance of the i.f. filter |Z+,-|=vg/i5 = 275 2; measured in Fig. 10; unless otherwise specified 


[eeonee Pta Pon Toe re [on 


|.F. part 
1.F. sensitivity (adjustable; note 4) 
Input voltage 


at —3 dB before limiting 
at S + N/N = 26 dB 
at S + N/N = 65 dB 


A.F. output voltage at V; = 1 mV 
Total harmonic distortion at Vj = 1 mV 
_AM suppression (note 5) 


Indicator/level detector (pin 12) 
Indicator current 
D.C. output voltage 
at V; = 300 uV 
atV;= 2mvV 
AM to FM switch 
Switching current at V3.1g <1 V 
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Notes to characteristics 
1. Oscillator operates at V7.4g > 2,25 V. 


V; 
2. |.F. suppression is defined as the ratio a = 20 log Vo where: Vj is the input voltage at f = 455 kHz 


and Vj9 is the input voltage at f = 1 MHz. 
3. Oscillator voltage at pin 8 can be preset by Rogc (see Fig. 10). 
4. Maximum current into pin 5 can be adjusted by R1 (see Fig. 10); - — 
V3-16 


I5 aay a --1g when V3.1 = 800 mV; I3 = 400 WA. 


5. AM suppression is measured with f,, = 1 kHz, m = 0,3 for AM; f,, = 400 Hz, Af = + 22,5 kHz for FM. 


Facility adaptation 
Facility adaptation is achieved as follows (see Fig. 10): 


Facility Component 


V3-16 
R1 
| (gain adjustable + 10 dB; see note 4) 
AM sensitivity R11 and coil tapping 


FM sensitivity R1 fixes the current at pin 5 (I5 = — 400 uA) 


AM oscillator biasing Rosc 
_ AM output voltage R7, R11 
AM a.g.c. setting R7 
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Typical graphs 


AM 7287214 AM 7287213 
reference level (dB) 
LT bstn ELT | | gene ine 
cee 
(dB) /. a.g.c. range (1) + 
ee ae 4 
/ 
0 
THD 
- (%) 
—4 C +— 
4 
\ 4-4 
it eeaeecee 
rote ; 
0 20 40 60 80 100 120 
~V; (dBu) Tamb (°C) 


(1) A.G.C. range (figure of merit, FOM). 


Fig. 3 Signal, noise and distortion as a 
function of input voltage (V;). Measured 
at fj = 1 MHz in test circuit Fig. 10. 


7287211 


Vp (V) 


sensitivity (Vj) at Vg = 30 V; m = 0,3: 

6,0 V application. 

—-—.-—. sensitivity (Vj) at Vg = 30 mV; m = 0,3: 
4,5 V application. 

——--- output voltage (V5) at Vj = 0,2 mV; 

m = 0,3. 


Fig. 5 Sensitivity (Vj) and output voltage (V_) 
as a function of supply voltage (Vp). Measured 

at fj = 1 MHz in test circuit Fig. 10, for applica- 
tion Vp = 6 V. Also shown is the sensitivity for 
Vp = 4,5 V application (Fig. 16). 


~—— sensitivity (Vj) at Vo = 30 mV; m = 0,3. 
——-—- output voltage (Vy) at Vj = 2 mV; m = 0,3. 
Fig. 4 Sensitivity (Vj), output voltage (V,) asa 
function of temperature behaviour (Tsp). Meas- 
ured at fj = 1 MHz in test circuit Fig. 10. 


reference level 
0dB = 100 mV 


Fig. 6 Signal, noise and distortion as a function 
of input voltage (Vj). Measured at f; = 10,7 MHz 
in test circuit Fig. 10. 
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FM G 7287212 


sensitivity at —3 dB limiting. 
——-—- output voltage (Vp) at Vj = 1 mV; 

Af = + 22 kHz. 
Fig. 7 Sensitivity (Vj), output voltage (V_) asa 
function of temperature behaviour (Tamp). Meas- 
ured at fj = 10,7 MHz in test circuit Fig. 10. 


Tamb (°C) 


FM 7287210 


sensitivity at —3 dB limiting: Vp = 6,0 V 
application. 
sa sensitivity at —3 dB limiting: Vp = 4,5 V 
application. 
——-—- output voltage (Vo) at Vj = 1 mV; 
Af = + 22,5 kHz. 
Fig. 8 Sensitivity (Vj) and output voltage (Vo) 
as a function of supply voltage (Vp). Measured 
at fj = 10,7 MHz in test circuit Fig. 10. 


Fig. 9 Indicator output current (149) and d.c. 
output voltage (V49.46): AM fj; = 1 MHz; 

FM f; = 10,7 MHz as a function of input voltage 
(Vj). Measured in Fig. 10; Vp =6 V; 

R42-16 = 9 kQ. 


Vi (dByu) 
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TEAS570 


ae FM inputs} 
Dn Ri2 
502 
fe. : 
: 3,9kQ 
s. 2 R14 ; 
| ae oe | oe cia It : 
Poel | a FM == 100nF C18|, C17 = | cy |+ 100n Cr) Rj 
O N1 N2 47,.- 1,1kQ 
- : . : | indicator 
I ee 
wn 7 7 7 V ” ; “i %, 7 7287220 
S 
Coil data 


The transfer impedance of the i.f. filter ts: 
AM: |Z¢rl =vg/ig = 2,7 kQ (SFZ 455A). 
FM: iZtrl=vge/i5 = 275 Q (SFE 10,7 MS). 
See also Figs 11, 12, 13 and 14. 
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Fig. 10 Test circuit. 
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COIL DATA 
AM i.f. coils (Fig. 10) 


4 Ni = 73 
N2 = 73 
N3 N3 = 9 | 
C16 = 180 pF (internal) 
jpai208 Wire = 0,07 mm dia. 


Fig. 11 |.F. bandpass filter (L1). TOKO sample no. 7 MC-7 P. 
90 


3 4 
N13; ¢N2 N1 
N2 7 
1 6 


7287206 Wire = 0,07 mm dia. 


Fig. 12 Oscillator coil (L2). TOKO sample no. 7 BR-7 P. 


FM i.f. coils (Fig. 10) 


, N= 5 
N2 = 5 
a N3 = 4 


C19 = 82 pF (internal) 
Wire = 0,1 mm dia. 


7287205 


Fig. 13 Primary ratio detector coil (L3). TOKO sample no. 119 AN-7 P. 


4 N1 = 2 
N2 = 6 
N1 N3 = 6 
C20 = 68 pF (internal) 
7287207 Wire = 0,1 mm dia. | 


Fig. 14 Secondary ratio detector coil (L4). TOKO sample no. 119 AN-7 Pp, 
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APPLICATION INFORMATION 


Figs 15 and 17 show the circuit diagrams for the application of 6 V AM MW/LW and 4,5 V AM/FM channels respectively, using the TEA5570. 


Fig. 16 shows the circuitry of the TEA5570. 


R2 Ve 
ee A 6822 (6V) 
ea 
r R7 oe 
| L3 22p e C6 lee , 
| N14 | OnF _ 
| N23 N3 N1 ss 22 nF | T 
{ 
Le : nce 
7 7 71 +1 4,7 pF Vp 
4 7 ) 6 W443 3 40 tf ~~ 
15 
C10 R3 detector 
TEA5570 oe ok Pa 
12 
8 16 
the R4 
jer 8,2 k& 
N2 . 7287219 
ee ee Ve 
Coil data 
i3 Ni= 73 L4 N1=146 L5 N1=90 
N2= 73 N2= 9 N2= 6 
N3= 9 C =180pF 
C =180pF 7 


Fig. 15 Typical application circuit for 6 V AM MW/LW reception using the TEA5570. 
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APPLICATION INFORMATION (continued) 


—| 
mM 
> 
O1 
Oo 
“ 
© 


oO 
® 
° 
@ 
3 
oO 
@ 
home, J 
© 
©O 
NO 


CURRENT 
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lg 
aa 
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Ed 
5,1kQ 
EE] 
AMPLIFIER OSCILLATOR ] DETECTOR ae 
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SWITCHING 
( CIRCUIT 
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| AGC AMPS | 


TEA5570 
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Fig. 16 'TEA5570 circuit diagram. 5 7 
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oe 3 
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CO 
CO 
NO 


6€8 


R5 
ps] “S 


(4,5 V) 
a.f.c 
ae 
470 kQ 
—> af.c. 
(to FM 
front-end) 
TEA5570 
Cam 
7 
( 
ae 
! iy cal L4 + [TRO PIRi0 
C13 detector 
| 12a] 22 Coce * oF 68 uF |i5 oo 
| | | 4709 Z 
Le 4 : 7 7 7 771287218 
. S 
Coil data 
L2 N1= 3 L3 N1= 33 L4 N1=90 L5 N1= 33 L6 N1=50 Fig. 17 Typical application circuit for 
N2= 8 N2=113 N2= 6 N2= 113 N2=50 4,5 V AM/FM reception using the 
N3= 1 N3= 9 N3= 9 N3= 4,5 TEA5570 with coils and single-tuned 
C =82pF | C =180 pF | N4= 6,5 ratio detector (with silicon diodes). 


C =82 pF 
DETAILED APPLICATION INFORMATION WILL BE SUPPLIED ON REQUEST. 
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TEA5580 


PLL STEREO DECODER 


GENERAL DESCRIPTION 


The TEA5580 PLL stereo decoder is for car, portable and mains-fed medium-fi radios and radio 
recorders. It features a 228 kHz voltage-controlled oscillator (VCO) that is locked to the 19 kHz stereo 
pilot tone by a phase-locked loop (PLL) system. Subcarrier frequencies of 19, 38, 57 and 114 kHz are 
regenerated via 1°L logic from the VCO output. 


The PLL phase detector suppresses phase distortion due to the 57 kHz pilot tone from the German 
‘Verkehrs Warnfunk’ (VWF) traffic warning system. Typical suppression of the 19 kHz stereo pilot 
tone is 50 dB, or up to 60 dB with adjustment of the pilot-cancelling resistor (R3, Figs 3 and 4). 
Adjacent channel interference is prevented by the use of two demodulators, one driven by the 38 kHz 
decoding signal andthe other at 114 kHz to suppress the third harmonic of the multiplexed input signal. 


The gain of the input amplifier can be adjusted by an external resistor and the circuit includes compen- 
sation for an IF filter typical roll-off frequency of 50 KHz (2 dB down at 38 KHz). 


The supply voltage range of the circuit is 3,6 V to 16 V. 


Features 


@ Wide supply voltage range 
Automatic mono/stereo switching (pilot presence detector) 
Smooth stereo-to-mono change-over at weak signals (signal-dependent stereo channel separation) 
LED driver for stereo/mono indicator 
Suppresses: 
third harmonics (114 kHz) of multiplexed signal to prevent interference from strong adjacent 
channels; - 
phase distortion due to the 57 kHz signal from VWF transmitters 
Pilot cancelling circuit to give added suppression of 19 kHz pilot tone 
IF filter roll-off compensation 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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8 
TEA5580 
PHASE VCO 127L LOGIC 
DETECTOR 228kHz f (kHz) 


114 57 38 19 19 OUTPUT 


114kHz BUFFER 
DEMODULATOR left output 
2 signal 
PyEOt MATRIX 
CANCEL 
SYNC 
DEMODULATOR 
1 


right output 
signal 


OUTPUT 
BUFFER 


PILOT SIGNAL 
V 
STABILIZER SRESENEE MONO/STEREO DEPENDENT LED p 
DETECTOR SWITCH STEREO DRIVER (via LED stereo/ 
CONTROL mono indicator) 


Vp pilot cancel or Isps 
level control 


7Z86879.1 


Fig. 1 Block diagram. 


Note 
Do not connect pins 10, 11, 12, 13, 14 or 15. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage (pins 3 and 9) V3.5, V9-5 
LED-driver current (peak value) —I3nu 
Total power dissipation Prot 
Storage temperature range T stg 
Operating ambient temperature range Tamb 


THERMAL RESISTANCE 
From junction to ambient — Rthj-a = 75 K/W 


Fig. 2 Power derating curve. 
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CHARACTERISTICS 


Measured in the circuit of Fig. 3; Vp = 7,5 V; Tamb = 25 OC; all d.c. voltages are with respect to pin 5; 
all currents are positive into the IC; a.c. measurements have an input MUX-signal of 1 V (peak-to-peak); 
Vpilot = 32 MV; fry = 1 kHz; de-emphasizing time = 50 ys; oscillator adjusted to log, at Vj = OV; 
values are measured with an external roll-off network of 50 kHz (2 dB down at 38 kHz) at the input 
(dashed components R1 and C1 in Fig. 3); unless otherwise specified. 


parameter 


D.C. Characteristics 
Supply voltage (note 1) 


Total current consumption 
at Vp = 7,5 V (note 2) 


Dissipation at Vp = 7,5 V 
(note 2) 


Bias voltage (pin 16) 
Input current (pin 4) 
D.C. output current (pin 1) 
D.C. output current (pin 2) 


Output current (pin 3) 
(LED driver transistor) 


Switch ““VCO-OFF” 
voltage at pin 7 


Switch ‘VCO-OFF” 
current into pin 7 


A.C. Characteristics 
Overall gain (mono) 


Gain input amplifier 
(adjustable) (Fig. 5) 


AF output voltage (mono) 
(r.m.s. value) 


Output channel unbalance 


Total harmonic distortion 
— at Vo(rms) = 0,9 V (note 3) 


Total harmonic distortion 
at Vo(rms) = 1,0 V 

Channel separation 
L=1;R=0 

Signal-to-noise ratio 
bandwidth 20 Hz to 16 kHz 
Bandwidth IEC 79 (A-curve) 

Input impedance (external) 


Output impedance (external) 
R=12kQ;C =3,9 nF 
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ee 


SDS control (Fig. 6) 
10 dB channel separation 


Full stereo 
channel separation > 26 dB 


Full mono 
channel separation < 1 dB 


Stereo/mono switch 
R3 = 180 kQ2; note 4; Fig. 7 
Switching to stereo 
Switching to mono 
Hysteresis 


Carrier and harmonic 
suppression at the output 
(note 5) 
Pilot signal suppression 
f = 19 kHz; R3 = 180 kQ2; 
note 4; Fig. 4 
Subcarrier suppression 
f = 38 kHz 


f = 57 kHz 
f = 228 kHz 


Intermodulation suppression 
(note 6) 
fry = 10 KHz; spurious signal 
fs= 1 kHz 
fry = 13 KHz; spurious signal 
fs = 1 kHz 

VWF tone suppression 

f = 57 kHz (note 7) 


SCA tone rejection 
f = 67 kHz (note 8) 


ACI rejection (note 9) 
f= 114 kHz 


f = 190 kHz 


Notes see next page. 
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CHARACTERISTICS scented) 


ee 


Ripple rejection 


~ measured including RC network 
in supply line — 

Vp=7,5V 

Vp =6,0 V 

Vp=3,6 V 


vco 


Oscillator frequency . 
adjustable with R8& 

Capture range (deviation from 

oe Kz centre. frequency) 


Temperature coefficient 


8 
+400 x 10°8 


Notes to the characteristics 


1 
2 
3 
4 
5 
6 


. Minimum supply voltage only applicable in 6 V portable. 
. Without LED-driver current. | 
. Guaranteed for mono, mono + pilot, stereo. 
. Also adjustable. | | 
. Reference output voltage at 1 kHz (measured channel R, pin 2). 
. Intermodulation suppression (BFC: Beat-Frequency Components): 
_ Volsignal) (at 1 KHz) : fg = (2x 10 kHz) —19 kHz 
Vo(spurious) (at 1 kHz) | 
_ Vo(signal) (at 1 kHz) 
Vo(spurious) (at 1 kHz)‘ 
measured with 91% mono signal: f. = 10 or 13 kHz; 9% pilot signal. 
7. Traffic radio (VWF) tone suppression: | 


= (3 x 13 kHz) —38 kHz 


Vo(signal) (at 1 kHz) 
Vo(spurious) (at 1 kHz + 2B fiz) 


measured with 91% stereo signal; fy = 1 kHz; 9% pilot signal; 5% traffic subcarrier (f = 57 kHz; 
60% AM modulated with frog = 23 Hz). | 
8. SCA (Subsidary Communication Authorization) tone rejection: 
Volsii (at 1 kHz) 
agge esos 38 kHz) —67 kHz 
Vo(spurious) (at 9 kHz) ° 


measured with 81% mono Garay fm = 1 KHz; 9% pilot signal; 10% SCA-subcarrier (fs = 67 kHz, 
unmodulated). 


os) aa 


May 1986 


PLL stereo decoder TEA5580 


9. ACI (Adjacent Channel Interference) rejection at: 


_ Vo(signal) (at 1 kHz) 


0114 f, = (3 x 38 kHz) —110 kHz 


Vo(spurious) (at 4 kHz) | 


Volei (at 1 kHz) 
ON a eae kde 186 kes 
Vo(spurious) (at 4 KHz) 
measured with 90% mono signal; fs = 1 kHz; 9% pilot signal; 1% spurious signal (f, = 110 or 
186 KHz, unmodulated). 


10. The capture range of the PLL may be decreased to 4% by changing the value of C2 to 470 nF 
(see Fig. 4), if a small ambient temperature range is provided. 


7190 
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Vp 750 
+Vg=7,5V 


1 
(WY “12, 


330 nF 220 
nF 
1k i C2 


100 kO 


+Voff=7,5V 0 es 
left output 


signal 


if. 50 KHz roll-off filter 
f 12kQ 3,9 nF Vo 


47k 47k. 
apa oI =e 
Ri | 220nF R2 


680pF == | V; 


TEA5580 
i 12k0 3.9nF {Vo 
right output 


1 . signal 
Za 
27kQO1 | 7 
‘Spo = eee 5 : 16 ko 
(2) 
100 nF fl R3  470pF 
180k0. Vea 
4 R4 
10ko, 
7Z81164 
AA JA 
Fig. 3 Car radio application and test circuit. 
Vp 390 
aes +Vg =6V 
ba 
470nF 470 LED 
nF CQY54A 
1kQ i C2 
68k. 
+Voff =6VO Fe 
left output 
signal 


i.f. 50kHz roll-off filter 
| 5,1kO 10 nF Vo 


MUX 47kO 47kQ : 
input o- -— = + Ee TEA5580 
R1 | 220nF R2 
pau, | 5.1ka 10nF | 
680 pF == V; 
C11 XY right output 
ss signal 
‘f 
27kQ 11 7 
LW 
Ispg ——_>—— i 16k0 
2 
100 nF [ Ra’ 470 pF 
180k0. (1) 
R4 
10k 


7281165 


Fig. 4 Portable application circuit. 
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Notes to Figs 3 and 4 


(1) R4: VCO frequency adjustment (228 kHz). 

(2) R3: pilot cancelling or pilot level adjustment; best adjustment obtained with 470 k&2 potentio- 
meter (see Figs 7 and 8); adjust for pilot cancellation of approx. 58 dB + 10 dB and pilot 
sensitivity (mono to stereo) of approx. 23 mV +3 mV. 


7281167 7281166 


30 0 
relative | | a [- | | eae aie | 
output 


N level 
N (dB) 
-10 
au Ee SORSERES 


NEE | ee 
sa BLGRREE 


ch left output 


—— R5= R6= 12 kQ 


=== Rb= R6= 5,1 ko? Fig. 6 Relative output level as a function 


Fig. 5 Overall gain as a function of the signal dependent stereo (SDS) 
of input resistance (R2). current (14); typical curves. 
i ee 
Me eae Nd ie eds eos ad 
ESE 
20 * , 
CSISE EEE 
os ae a Oe 
a ne a 
oi a 
is ee a Kd 
ee Te dlc Hee 
ee ee ee ee 
100 200 300 


R3 (kQ) 


stereo “ON” 
——— stereo “OFF” Fig. 8 Random samples of pilot cancelling: 


Fig. 7 Pilot sensitivity: pilot input voltage Moet te eee aie) 
(V;) as a function of pilot adjustment Vo (at 1 kHz) 
resistor R3; typical curves. Vi(p-p) = 1 V; Vpilot = 32 mV (9%). 


in dB as a function of R3; 
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FM/IF SYSTEM | 
AND MICROCOMPUTER-BASED TUNING INTERFACE 


GENERAL DESCRIPTION 


The TEA6000 is an FM/IF system circuit intended for microcomputer controlled radio receivers. The 
circuit includes an AM/FM-IF counter and an analogue-to-digital interface. The i.f. counter generates 
AM/FM precision tuning and accurate stop information. 


Features 


— 3-stage IF limiter for driving a ratio detector 
— 2-stage level detector with current output 
- — Operational amplifier for active filtering (e.g. multipath detector) 
— high resolution frequency counter for FM and AM IF-signals 
— time base reference from crystal oscillator or external source (SAA1057) 
— serial two wire bidirectional computer interface (1*C-bus) 
— multiplexed 3 bit A/D converter for two input signals 
software controlled sensitivity for both ADC inputs 


QUICK REFERENCE DATA 


Supply voltages (Vp and Vp9) Vp typ. 8.4 V 
‘Supply current; (Ipz + Ip) Ip typ. 36 mA 
FM/IF sensitivity 

at —3 dB before limiting Vj typ. 150 uV 
Signal to noise ratio for V; = 10 mV S/N typ. 80 dB 
Audio output voltage 

Af = 22,5 kHz; Vj = 1 mV Vo typ. 170 mV 

Af = 75 kHz; Vj = 1 mV Vo typ. 520 mV 
AM suppression at V; = 10 mV AMS typ. 58 dB 
Frequency counter sensitivity 

AM (pin 18) Vitam) _ typ. 60 ywV 

FM (pin 16) Vi(fm) typ. 80 pV 
Resolution frequency counte . 

AM | fs(am) typ. *250 Hz 

FM —— f5(fm) typ. 6,4 kHz 
Power dissipation Prot max. 1300 mW 
Storage temperature Tstg —55 to + 150 OC 
Operating ambient temperature Tamb —30to +85 °C 


-PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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Fig. 1 Block diagram. 


FM/IF system and microcomputer-based tuning interface TEA6000 


FUNCTIONAL DESCRIPTION 


The IF SECTION consists of three balanced differential stages with separated FM and AM inputs, 
directly coupled by emitter followers. The last stage also has separated outputs, which are intended 
for driving a ratio detector and the frequency measuring system respectively. 


The last two stages are coupled via low-value capacitors to two LEVEL DETECTORS which generate 
a signal-dependent d.c. current for controlling channel separation and frequency response of a stereo 
decoder, multipath detector circuitry, AGC and the internal ADC. 


The IF MUTING circuit has been incorporated to decrease the interstation noise by about 15 dB. 


The 3-bit A/D CONVERTER has two inputs, which are selected via two multiplexed analogue switches. 
One of these switches is internally connected to the level detector output but can also serve as an 
external input, as the level detector output can be switched off. The outputs of the ADC are converted 
to a Gray code, latched and reconverted to a binary code to obtain glitch-free output data. The 
sensitivity of both inputs can be selected independently via software on two levels. 


The reference for the ADC is derived from a BAND-GAP STABILIZER circuit. Multipath distortion 
on FM will generate an AM modulation on the d.c. voltage from the level detectors. This AM modu- - 
lation can be filtered and rectified to obtain a multipath-dependent d.c. voltage. This voltage can be 
applied to the other input of the ADC. 


To facilitate filtering an OPERATIONAL AMPLIFIER (OPA) is neeiporates on the chip. The typical 
circuit diagram for a multipath filter is given in Fig. 4. 


The FREQUENCY COUNTER is preceded by a 7-stage prescaler for FM, and FM/AM selector stage 

_ and a divider by 1 or 2. The actual counter is a presetable and resetable 8-stage counter with a 3-stage 
data disable overflow counter, which can be switched off. The eight significant output bits are situated 
symmetrically around 10,7 MHz and 460 kHz, when the external timebase source is used (e.g. 
SAA1057). See Table 1. 


The reference for the TIMEBASE is primarily thought to be the SAA1057. This circuit generates from 
its 4 MHz crystal oscillator a 32 or 40 kHz signal. This signal is buffered and applied to the timebase 
circuitry (mode |). The circuit diagram for this mode | is given in Fig. 5a. 

In the timebase, the selection is made for reference frequency (32 to 40 kHz), FM or AM mode and 
the width of the measuring window, all under software control. Accuracy + % bit when the window is 
set to wide (see Fig. 2) and + 1 bit when set to narrow. A special feature is the synchronization of the 
measuring cycle with the input DATA of the I*C-bus, meaning the measuring cycle starts immediately 
after a “WRITE” instruction via the |? C-bus. 


For those who do not use the SAA1057 as reference, a 2'° Hz crystal (32 768 Hz) can be connected to 
the reference inputs directly, obtaining a quartz-oscillator reference. See Fig. 5b for the circuit diagram 
for this mode II. 


When the circuit is used in mode II a correction has to be made to the values of window width and 
resolution as the cheap watch crystals differ by about 2,4% from the frequency generated by the 
SAA1057 (32 768 and 32 000 kHz respectively) See Table 2. 


Communication between MUSTI and the microcomputer is accomplished via the two-wire bidirectional . 
|?C-bus (slave transceiver version); the SDA (serial data) and SCL (serial clock). 


To prevent crosstalk between the digital and analogue parts of the circuit the power supply lines are 
fully isolated. 
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Fig. 2 Input data format waveforms. 
Input bits | 
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to Fig. 2 
1 reference frequency 32 kHz 40 kHz A 
2 sensitivity ADC2 LOW HIGH B 
3 sensitivity ADC1 _ LOW HIGH C 
4 level detector output off on D 
5 AM/FM AM FM E 
6 overflow counter off on F 
7 measuring window |. narrow wide G 
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Fig. 3 Output data format waveforms. 
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Fig. 5 Oscillator/buffer circuits. 


Fig. 4 Multipath detector circuit. X1 = 2'® Hz (32 768 Hz). 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage 


pin 2 | Vp max. 13,2 V 
pin 12 Vp92 max. 13,2 V 
Power dissipation Prot max. 1300 mW 
Storage temperature | Tstq —55 to+ 150 OC 
Operating ambient temperature Tamb —30to +85 OC 


THERMAL RESISTANCE 
From crystal to ambient Rihea = 50 K/W 


D.C. CHARACTERISTICS 
Vp1 = Vp2 = 8,4 V; Tamb = 25 OC, unless otherwise specified. 


Supply voltage 
(pin 2) 
(pin 12) 


Supply current AM mode 
pin 2 
pin 12 


Supply current FM mode 
pin 2 
pin 12 


Power dissipation 


A.C. CHARACTERISTICS (see Fig. 6) 


Vp1 = Vp2 = 8,4 V; V16-190 = 1 mV; f = 10,7 MHz; Af = 22,5 kHz; f,, = 1 KHz; unless otherwise 
specified. 


Sensitivity 
at —3 dB before limiting 


Signal-to-noise ratio, FM input 
Vi= 20yuV 
Vj = 150 pV 
Viz ImvV 
Vj = 10mV 


Noise output voltage 
Vj; = 0 V; with muting, switch $1 on 
V; = 0 V; without muting, $1 off 
Audio output voltage 
Af = 22,5 kHz 
Af=75 kHz 
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A.C. CHARACTERISTICS (continued) 


typ. 

AM suppression 

ratio of the AM output signal referred 

to the FM signal (m = 0,3) 

Vj = 150 uwV 46 

Vj 1mvV 62 

Vj= 10mV 58 

V; = 100 mV 60 
Level detector output voltage (Fig. 4) 

R13-10 = 4,7 kQ; Vj = 10 mV, FM mode 6,2 
Level detector output voltage slope 

R 73-109 adjusted in FM mode for 

V,_=5,5 V at Vj = 10 mV; f = 10,7 MHz 

Vj= OV (pin 16) 130 

Vj = 140 pV 1,3 

Vj= ImvV 2,7 

Vij= 3mvV 4,4 

R13-10 adjusted in FM mode (see above) 

V;= OV, f= 460 kHz (pin 18) 200 

Vi = 1mV, f= 460 kHz (pin 18) 1,4 

V; = 10 mV, f = 460 kHz (pin 18) 2,/ 
Frequency counter sensitivity 

AM input voltage (pin 18) 60 

F M input voltage (pin 16) 80 

AM input impedance 30 


BUS inputs 
SDA and SCL (pins 9 and 8) 
input voltage HIGH 
input voltage LOW 
input current HIGH 
input current LOW 
acknowledge sink current 
maximum input frequency 


Output voltage SDA 
HIGH; 4 kQ. to 8,4 V 
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te, 


min. | 2°. 3 


parameter 
A/D converter (pin 5 and 13) 


input resistance t.b.f, 
input capacitance t.b.f. 
Trip levels, sensitivity bit HIGH 
level 1 —- 0,6 V 
level 2 ~ 1,06 V 
level 3 — 1,38 V 
level 4 _ 1,84 V 
level 5 — 2,14 V 
level 6 — 2,55 V 
level 7 ~~ 2,97 V 
Trip levels, sensitivity bit LOW 
level 1 VT _ 0,96 V 
level 2 VT ~ 1,78 V 
level 3 VT ~~ 2,44 V 
level 4 VT — 3,26 V 
level 5 VT -- 3,92 V 
level 6 VT — 4,63 V 
level 7 VT — 5,38 V 
Crystal oscillator (see Fig. 5) 
reference frequency Tref 32 32,768 kHz 
temperature coefficient TC t.b.f. 10°° 
input resistance Rj a ome kKQ 
input capacitance Cj ta. pF 
Operational amplifier (pins 6 and 7) 
voltage gain Gy ~~ 104 
input bias current Ibias —~ 30 
output sink current at V5 =1V lo = 0,2 
output source current at Vp = 7,4 V lo 5,0 10 
output voltage swing V7(p-p) — 55 
Frequency measuring system (see pages 8 and 9) 
measuring windows; f-e¢ = 32 or 40 kHz 
AM 
window “0” (LOW) 4 
window “1” (HIGH) 8 
FM 
window ‘‘0”" (LOW) 20 
window ‘1’ (HIGH) 40 
resolution frequency counter 
AM 250 
FM 


tgate has to be multiplied by 32 000/32 768 for a fre¢ of 2'° Hz. 
f, has to be multiplied by 32 768/32 000 for a f,a¢ of 2'° Hz. 
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TABLE 1 REFERENCE FREQUENCY 32 000 Hz (SAA1057) m 
> 
O AM READ FM AM READ FM AM READ FM AM READ FM AM READ FM oO) 
a (kHz) OUT (MHz) (kHz) OUT (MHz) (kHz) OUT (MHz) (kHz) OUT (MHz) (kHz) OUT (MHz) © 
= [------ [----I------ I [-ene-- [----[------ I I------ [----I------ I I-ee--- [----I------ I [ee---- [----I------ I oO 
@ 428025 '00' 'S.888 441200 '33* 10.214 453.75 66" 10.541 466.50 199" 10.867 479225 *CCt 11.194 oO 

- 428.50 "019 S.894 4410625 349 10.22) 454.00 "67" 100547 466.75 '9A* 10.874 479.50 *CD' 11.200 

oO 428.75 "02' °S.901 441250 *35* 10.227 454.25 168° 10.554 467.00 9B 10.880 479.75 *CE* 11.206 

00 429.00 *03* $.907 441.75 *36* 10.234 454.50 "69" 10.560 467.25 *9C* 10.886 480.00 "CF 11.213 

oo 429.25 04% G.914 442.00 379 10.240 454.75 '6At 10.566 467.50 '9D* 10.893 480025 'D0' 11.219 

429.50 "05! 5.920 442625 *38* 10.246 455.00 '6Bt 19.573 467.75 '9E* 10.899 480.50 "Dl* 11.226 

429.75 '06' 5.926 442.50 "39" 10.253 455.25 *"6Ct 10.579 468.00 "'9F* 10.906 480.75 "D2" 11.232 

430.00 "07" §$.933 442075 "3A" 10.259 455.50 '6D' 10.586 468.25 *A0* 10.912 481.00 *D3" 11.238 

430.25 708" S$.939 443.00 "3B" 10.266 455.75 '6E* 10.592 468.50 "Al* 10.918 481625 "D4" 11.245 

430.50 109" S.946 443625 *3C* 10.272 456.00 '6F' 10.598 468.75 "A2* 10.925 481250 "DS* 11.251 

430.75 OA’ 6.952 443050 *3D* 10.278 456625.°*70" 10.605 469.00 *A3* 10.931 481.75 "D6" 11.258 

431.00 *0B' -$.958 b49.7S SSE" 10.285 456.50 "71" 10.611 469.25 'A4* 10.938 482200 "D7" 116264 

431.25 "0C* $.965 444.00 '3F* 10.291 456675 '72' 10.618 469.50 "AS? 10.944 482025 "D8! 11.270 

431.50 "0D" S.971 444.25 40* 10.298 457.00 73" 10.624 469.75 "A6* 10.950 482.50 "D9! 11.277 

431.75 ‘OE’ $.978 444.50 %41* 10.304 457025 "74% 10.630 470.00 *A7* 10.957 482675 "DAt 11.283 

432.00 ‘OF 5.984 444.75 '42* 10.310 457250 '75* 19.637 470.25 *AB? 10.963 483200 "DB' 11.290 

432.25 *10' S.990 445.00 '43* 10.317 457.75 "76" 10.643 470.50 *A9* 10.970 483.25 "DCt 11.296 

432.50 9118 -G5997 445025 '449 10.323 458.00 '77* 10.650 470.75 "AA' 10.976 483250 "DD' 11.302 

432.75 12" 10.003 445.50 '45* 10.330 458.25 '78' 10.656 471.00 "ABt 10.982 483.75 "DE' 11.309 

433.00 "13" 10.010 445675 46" 10.336 458.50 "79" 10.662 471.25 *AC* 10.989 484200 *DF* 112315 

433.25 '14* 10.016 446.00 '47* 10.342 458.75 "7At 10.669 471.50 "AD? 10.995 484025 "E0' 11.322 

433250 '15* 10.022 446025 '48* 10.349 459.00 *7B* 10.675 471.75 "AE* 11.002 484.50 "El! 11.328 

43375 16% 10.029 446.50 "49% 10.355 459.25 "7C* 19.682 472.00 "AF* 11.008 484.75. "E2* 11.334 

434.00 17% 10.035 446675 "4A" 10,362 459.50 *7D* 19.688 472.25 'BO' 11.014 485.00 '€3' 11.341 

434.25 184 10.042 447.00 '4B' 10,368 459.75 "7E* 10.694 472.50 'Bl’ 11.021 485.25 "E4* 11.347 

434.50 "19" 10.048 447.25 "4C* 10.374 460.00 "7F" 10.701 472.75 *B2' 11.027 485.50 *E5* 11.354 

434.75 "lA" 10.054 447650 '4D* 10.381 460025 *80* 10.707 473.00 *B3" 11.034 485.75 *E6! 11.360 

435.00 "1B" 10.961 447.75 'GE* 10.387 460.50 "81" 10.714 473.25 'B4' 11.040 486.00 "ET" 112366 

435.25 "1C* 10.067 448.00 '4F* 10,394 460675 *82* 10.720 473.50 "BS' 11.046 486.25 "EB" 11.373 

435.50 "1D" 10.074 448.25 '50* 10.400 461.00 *83* 10.726 473.75 'B6" 11.053 486.50 *E9* 11.379 

435.75 "1E* 10.080 448.50 'S1* 10.406 461.25 '84' 10.733 474,00 'B7* 11.059 486.75 "EA* 11.386 

436.00 "1F* 10.086 448.75 '52* 10.413 461.50 "85" 10.739 474.25 "BBt 11.066 487.00 *EB* 11.392 

436.25 *20* 10.093 449.00 '53* 10.419 461075 "86" 10.746 474.50 'B9* 11.072 487625 ‘EC 11.398 

436.50 '21* 10.099 449025 '54" 10.426 462.00 "87" 10.752 474.75 *BAt 11.078 487250 "ED 11.405 

436675 '22' 10.106 449250 '55* 10.432 462025 '88' 10.758 475.00 'BB* 11.085 487.75 *EE* 11.411 

437.00 '23' 10.112 449.75 956% 10.438 462.50 '89* 106765 475.25 'BC’ 11.09] 488.00 "EF* 11.418 

437025 '24* 10.118 450.00 'S7* 10.445 462.75 "8At 10.771 475.50 *BD* 11.098 488025 "FO" 11.424 

437250 *25* 10.125 450.25 '58* 10.451 463.00 '8B' 10.778 475.75 *BEt 11.104 488.50 "F1* 11.430 

437-75 *26* 10.131 450050 *59* 10.458 463.25 *8C* 10.784 476.00 *BF* 11.110 488275 "F2* 11.437 

438200 *27* 10.138 450.75 "SA* 10.464 463.50 "8D" 10.790 476.25 CO" 11.117 489.00 "F3* 11.443 

438.25 "28" 10.144 451.00 *SBY 10.470 463.75 "BE" 10.797 476.50 'Cl* 11.123 489.25 'F4* 11.450 

438-50 '29' 10.150 451025 *SC* 10.477 464.00 *8F* 10.803 476.75 'C2" 11.130 489.50 'F5* 11.456 

438.75 "2A" 10.157 451.50 'SD* 10.483 464.25 *90* 10.810 477.00 'C3" 11.136 489.75 "F6" 11.462 

439.00 "2B" 10.163 451.75 "SE? 10.490 464.50 "91" 10.816 477.25 'C4* 112142 490000 "FT" 114469 

439.25 '2C* 10.170 452200 'SF* 10.496 464.75 *92' 10.822 477.50 *CS* 11.149 490625 'F8* 116475 

439.50 '2D* 10.176 452625 '60' 10.502 465.00 *93" 10.829 477.75 *C6* 116155 490.50 'F9" 11.482 

439.75 "2E' 10.182 452.50 "61" 10.509 465.25 *94t 10.835 478.00 'C7* 11.162 490075 "FAY 112.488 

440000 '2F* 10.189 452.75 '62* 10.515 465.50 *95' 10.842 478.25 §CB* 11.168 491200 'FBY 11.494 

440.25 '30' 10.195 453.00 '63* 10.522 465.75 '96" 10.848 478.50 'C9* 11.174 491.25 *FC* 11.501 

440.50 "31" 10.202 453025 64% 10.528 466.00 "97" 10.854 478.75 *CA* 11.18) 491.50 "FD' 11.507 


440.75 "32" 10.208 453-50 '65' 10.534 466.25 '98' 10.861 479.00 *CB* 11.187 491.75 "FE* 11.514 


a 
TABLE 2 REFERENCE FREQUENCY 32 768 Hz (27° Hz) = 
— 
AM READ FM AM READ FM AM READ FM AM READ FM AM READ FEM by 
(kHz) OUT (MHz) (kHz) OUT (MHz) (kHz) OUT (MHz) (kHz) OUT (HMz) (kHz) OUT (MHz) 2 
[------ [----]------ I [------ [----[------ I [------ [----[------ I I------ [----[------ I I------ [----I------ I 4 
438.53 "00" 10.125 451.55 133" 10.460 464.64 "669 10.794 477.70 '99% 11.128 490675 "CC# 11.462 g 
438.78 "01" 10.132 451.84 1341 10.466 464.90 "679 19.800 477.95 "94% 116135 491.01 #CD* 11.469 
439.04 *"02' 10.138 452-10 #35" 10.473 465e15 168 19.807 478.21 "9B 11.2141 491.26 "CEt 11.4475 = 
439.30 103" 10.145 452.35 136" 19.479 465.41 169" 19.813 478.46 'SC* 11.148 491.52 "CF' 11.482 a 
439.55 "04" 10.152 452.61 '37* 10.486 465.66 "6A" 10.620 478.72 19D" 11.154 491.78 "D0" 11.488 5 
439.81 105 10.158 452.86 1389 10.492 465.92 '68' 19.827 478.98 '9E' 116161 492.03 "D1* 11.495 =: 
440.06 06" 10.165 453.12 "39" 19.499 466-18 "6C* 11.833 479.23 "SF* 11.2167 492.29 'D2' 11.502 mal 
440.32 "07" 10.171 453.33 "3A" 10.505 466.43 86D! 10.849 479.49 "AO" 11.174 492.54 'D3" 11.508 S 
440.58 *'08' 10.178 453.63 "3B" 10.512 466.69 "6E* 19.846 479.74 "Al* 112180 492.80 "D4! 11.515 2, 
440.83 "09" 10.184 453.89 '3C* 10,519 466.94 "6F" 19.853 480.00 "A2* 11-187 493.06 'DS' 11.521 3 
441.09 *OA* 10.191 454.14 '3D' 19,525 467.20 "70" 10.859 480.26 "A3* 11.194 493.31 "D6" 11.528 3 
441.34 "0B! 16.197 454.40 13E" 10.532 4607.46 "71! 10.856 480.51 "AG! 112200 493.57 "D7! 11.534 + 
441.60 "0C* 10.204 454.66 '3F* 19,538 467.71 #72" 106872 480.77 *AS* 11.2207 493.82 'D8' 11.541 & 
441.86 "0D" 10.211 454.91 "40" 10.545 467.97 973" 10.879 481.02 "AG! 11.213 494.08 "D9 11.547 r 
442.11 "OE* 109.217 455617 "41% 10.551 464.22 *'74* 14.886 481.28 "A7* 11-220 494.34 "DA' 11.554 & 
442.37 "OF* 19.2224 455242 '424 19,558 466.48 "75% 15.892 481.54 "A8* 11-226 494.59 'DB' 11.561 3 
442.62 *10' 10.230 455264 #43 19.564 466.74 "76% 10.2899 481.79 *A9*® 11.2233 494.85 *#DC* 11.567 + 
442.88 "11" 16.237 4554.94 "44¢# 11.57) 468.99 #77# 10.905 482.05 "AA® 11-239 495.10 *DD* 11.574 c 
443.14 .*1l2' 19.243 4560.19 *45* 10.572 469.25 #78! 1).912 482.30 "ABt 11.246 495-36 *DE* 11.580 >, 
443.39 413% 10.250 456045 469 10.584 469.50 179" 10.918 482.56 "AC' 11-253 495.62 'DF* 11.587 2 
443.65 "14" 10.256 456.70 "47" 10,591 469.76 *7At 10.925 482.82 "AD? 11.259 495.87 'E0' 11.593 am 
443.90 *15' 10.263 456.96 '48' 10.597 470202 "7B" 10.931 483.07 "AE* 11.266 496-13 'El* 11.600 4 
444.16 116" 10.269 457.22 149% 10.604 470627 "7C* 19.938 483.33 "AF! 11.272 496.38 'E2' 11.606 ® 
444.42 "17! 10.276 457.47 "4A" 10.610 470.53 "7D! 19.945 483.58 'BO' 11.279 496.64 '£3" 11.613 =n 
444.67 18 10.283 457.73 *4Bt 10.617 470073 "*7Et 10.95] 483.84 "Bl* 11.285 496.90 "E4*® 11.620 7, 
444.93 *19' 10.289 457298 "4C* 10.623 4712.94 "7F* 192958 484.10 'B2* 11.292 497.15 "ES? 11.626 © 
445.18 "1At 10.296 458.24 "4D" 10.630 471.30 "80! 10.964 484.35 *B3' 11.298 497.41 *E6’ 11.633 
445.44 "1B* 10.302 458.50 "4E* 10.636 471.55 981" 10.971 484.61 'B4' 11.305 497.66 'E7' 11.639 
445.70 "1C# 10.309 458.75 '4F" 10.643 471.81 *82* 10.977 484.86 'BS' 11.312 497.92 1E8' 11.646 
445.95 *1D0* 10.315 459-01 *50* 10.650 472.06 "83? 10.984 485.12 *B6* 11.318 498.18 *E9' 11.652 
446.2] "1E* 102322 459226 *51% 10.656 472232 *84' 10.990 485.38 *B7* 11.325 498.43 "EA? 11.659 
446.46 "IF! 10.328 459.52 "52! 19.663 472.58 "85" 10,997 485.63 'B8' 11.331 498.69 'EB' 11.665 
446672 '20' 10.2335 | 459.78 *53* 10.669 472.83 "86 11.003 485.89 "'B9* 11.338 - 494.94 "EC! 11.672 
446.98 '21* 10.342 460.03 154" 10.676 473.09 *87* 11.010 486.14 "BAt 11.344 499.20 "ED! 11.679 
447.23 "22" 10.348 460.29 155" 10.682 473.34 188* 11.017 486.40 'BB' 11.351 499.46 "EEt 11.685 
| 447049 "23" 10.355 460.54 156" 10.689 473.60 *89* 11.023 486.66 'BC' 11.357 499.71 "EF* 11.692 
i. 447674 *24* 10.361 460.80 *57* 10.695 473-86 "8A* 11.030 486.91 *BD' 112364 499.97 "FO? 11.698 
_ 448.00 '25' 10.368 461.06 "58" 10.702 474.11 '8Bt 11.036 487.17 'BE' 11.370 500.22 'F1l' 11.705 
_ 448.26 "26" 10.374 461.31 959" 106709 474.37 *8C* 11.043 487.42 'BF* 11.377 500.48 'F2* 11.711 
| 448.51 "27" 10.381 461.57 "SA" 10.715 474.62 #80" 11.049 487.68 "CO" 11.384 500674 #F3! 11.718 
oO 448.77 *28% 10.387 461.82 §5B* 19.722 474.88 *8E' 11.056 487.94 *€1* 11.390 500-99 "F4!? 11.724 
| 2 449.02 *29% 10.394 462208 "5C# 10.728 475.14 *8F* 11.2062 488.19 *C2* 11.397 5012.25 *FS* 11.731 
8 449.28 *2A* 10.401 462.34 "5D? 10.735 475.39 190" 11.069 488.45 *C3* 11.403 501.50 'F6* 11.737 
oS 449.54 928" 10.407 462.59 *5E? 10.741 475.65 #91* 11.076 488.70 "C4* 11.410 501.76 'F7? 11.744 
g 449.79 *2C* 10.414 462.85 '5F* 10.748 475.90 92" 11.082 488.96 'C5' 11.416 502.02 'F8* 11.751 ca 
= 450.05 '2D' 10.420 463010 60" 10.754 476.16 193* 11.089 489.22 "C6" 11.423 502627 'F9* 11.757 - 
© 450030 "2E" 10.427 463436 "61" 10.761 476.42 194" 11.095 489.47 'C7" 11.429 502.53 "FAY 11.764 
Oo 450.56 "2F* 10.433 463.62 '62' 10.764 476.67 '95* 11.102 489.73 *C8* 11.436 502.78 'FB' 11.770 > 
450.82 #30" 10.440 463687 $63" 10.774 476.93 196" 11.108 489,98 'C9" 116443 503.04 "FC! 11.777 Oo 
451.07 '31" 106446 464.13 *64" 10.781 477.18 "97" 116115 490.24 'CA' 11.449 503.30 'FD' 11.783 oO 
451.33 132" 10.453 464438 "65" 10.787 477.44 "98" 11.12) 490.50 'CB! 11.456 503.55 'FE’ 11.790 oe 
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(/ 
Ca X1 = 215 Hz 
TF 7 
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ps SDA 
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multipath level - 
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| [+ 7287377 
47 uF T 150kQ2 


L1 = 3122 138 2021/TOKO 85 ACS-4238 A 
L2 = 3122 138 2022/TOKO 85 ACS-4260 SEJ 


Fig.6 MUSTI test and application circuit. | 
Germanium diodes AA119 are required in the test circuit only. 
In a complete FM channel (inclusive FM front end) the silicon diodes BA281 are recommended. 


ee Ss open = without muting 
—-. $ closed = with muting 


for measuring purpose only. 
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Fig. 7 Track side of printed-circuit board. 
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Fig. 8 Component side of printed-circuit board. 
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Fig. 10 Signal-to-noise ratio as a function of FM input voltage. 
f; = 10,7 MHz; Af = 22,5 KHz; fmog = 1 kHz; 0 dB = 245 mv. 


Purchase of Philips’ |1?C components conveys a license under the 
Philips’ 1?C patent to use the components in the |?C-system provided 
the system conforms to the |?C specifications defined by Philips. 
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DEVELOPMENT DATA 
This data sheet contains advance information and TEA6300 


specifications are subject to change without notice. 


SOUND FADER CONTROL CIRCUIT 


GENERAL DESCRIPTION 


The Sound Fader Control circuit (SOFAC) is an 1?C Bus controlled preamplifier for carradios. 
It contains the following functions: 


@ Source selector for three stereo inputs 
@ In- and outputs for noise reduction circuits 
@ Volume and balance control 
Control range of 86 dB in 2 dB steps 
@ Bass and treble control 
from + 15 dB (treble 12 dB) to —12 dB in 3 dB steps 
Fader control from 0 dB to —30 dB in 2 dB steps 
Fast muting 
Low noise suitable for DOLBY (registered trademark) NR 
Signal handling suitable for compact disc 
Pop-free on/off switching 
1?C Bus control for all functions 


QUICK REFERENCE DATA 


Vcc 7,0 8,5 13,2 V 


Supply voltage 


Input sensitivity for full power 


at the output stage mV 
Input signal handling V 
Frequency response Hz 
Channel separation ; 

f = 250 Hz to 10 kHz dB 
Total harmonic distortion THD % 
Signal to noise ratio (S+N)/N dB 
Opertaing ambient temperature range Tamb oc 


PACKAGE OUTLINE 


28-lead dual in-line; plastic (SOT-1 17BE). 
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Sound fader control circuit TEA6300 


FUNCTIONAL DESCRIPTION 


The input Selector selects three stereo channels e.g. R.F. part (AM/FM), recorder and compact disk. 
As the outputs of the Source Selector as well as the inputs of the main control part are available, 
additional circuits like compander- and equalizersystems may be inserted into the signal path. 

The a.c. signal setting is performed by resistor chains in combination with multi-input operational 
amplifiers. The advantage of this principle is the combination of low noise, low distortion and a high 
dynamic range for the circuit. 

The separated Volume Controls of the left and the right channel make the Balance Control! possible. 
By this the range and the characteristic of the Balance is software programmable. By setting an extra 
Bass (and optional Treble) Control depending on the actual volume position, the loudness function, 
performed by software in a microcomputer controlling both the switching points and the ranges. 
Because the TEA6300 has four outputs a low level Fader is included. The fader Control is independent 
of the Volume Control and an extra Mute position for the front or the rear or for all channels is built 
in. The last function may be used for muting during preset selection. For pop-free switching, on and 
off, an extra pop suppression circuitry is built in. As all switching and control functions are controllable 
via the two wire |?C Bus, no external interface between the microcomputer and the TEA6300 is required. 
The on-chip power on reset sets the TEA6300 into the general Mute mode. 


DEFINITION OF THE PINS 
SDA Data input/output 


1 
= 2 GNDB _ Ground for BUS terminals 
t 3 OLR Output left rear 
. 4 OLF Output left front 
Zz 5 TL Termination for treble control capacitor left channel! 
= 6 BL1 Termination for bass control capacitor left channel 
5 7 BLO Termination for bass control capacitor left channel 
iT 8 INLA Input left source A 
> 9 1.c, internal connected 
ra 10 INLB Input left source B 
117 ELF] Electronic filtering for supply 
12 INLC Input left source C 
13 OSL Output source selector left 
14 INL Input left control part 
15 INR Input right control part 
16 OQSR Output source selector right 
17 INRC Input right source C 
18 GND Ground 
19 INRB Input right source B 
20 VREF _ Reference voltage (% Vcc) 
21 INRA Input right source A 
22 BRO Termination for bass control capacitor right channel 
23 BR1 Termination for bass control capacitor right channel 
24 TR Termination for treble control capacitor right channel 


25 ORF Output right front 
26 QRR Output right rear 
27 VCC Supply voltage 

28 SCL Clock input 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


[meme Tot Po Tow Tome 


Supply voltage (pin 27-18) 


Maximum power dissipation 
Storage temperature 


Operating ambient temperature 


CHARACTERISTICS 
Vcc = 8,5 V; Rs = 600 2; RL = 10 kQ; f= 1 KHz; Tamb = 25 OC (Fig. 7) unless otherwise specified. 


Supply voltage 

Supply current 

Internal reference voltage (pin 20) 
VREF = 9,5 Vcc 

Maximum gain 
bass and treble linear, fader off 


Output level 
for Prax at the output stage 
for start of clipping 


Input sensitivity 
at Vo = 500 mV 


Frequency response 
bass and treble linear; roll-off 
frequency —1 dB 


Channel separation 
G = 0 dB; bass and treble linear; 
frequency range 250 Hz to 10 kHz 


Total harmonic distortion 
frequency range 20 Hz to 12,5 kHz 
Vin= 5O0mV;G= 20dB 
Vin=500mV;G= OdB 
Vin= 1,4 V;G=-—10dB 


Ripple rejection 
Vr(rms) < 200 mV; G = O GB; 
bass and treble linear; 
at f = 100 Hz 
atf= 40 Hz to 12,5 kHz 
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Signal-to-noise ratio 
bass and treble linear; notes 1 and 2 
CCIR 468-2 weighted; quasi peak 


V;= 50mV;Vo= 46 mV; Po = 50 mW dB 
V; = 500 mV; Vg = 45 mV; Po = 50 mW dB 
Vi = 5O0mV; Vg = 200 mV;PQo= 1W dB 
V;, = 500 mV; Vg = 200 mV; Po = 1W dB 
Vj = 50mV; V9 =500 mV;PQo= 6W dB 
V; = 500 mV; Vg = 500 mV;Po= 6W dB 
Noise power 
mute position, only contribution of 
TEA6300, power amplifier for 25 W nw 
Crosstalk (20 log Vbus(p-p)/V o(rms) 
between BUS inputs and signal outputs 
G = 0 Db; bass and treble linear dB 
SOURCE SELECTOR 
e Input impedance kQ 
y; Output impedance 100 Q 
= Admissible output load resistance kQ 
< Admissible output load capacity 200 pF 
= Input isolation 
o not selected source; frequency range 
S 40 Hz to 12,5 kHz dB 
ra Gain 
Rp > 10 kQ dB 
Internal bias voltage Vb int/VREF 
Maximum input level 
THD <0,5% Vi(rms) V 
THD <0,5%; Voc = 7,5 V Vi(rms) V 
Total harmonic distortion 
V; = 500 mV; Ry = 10 kQ THD % 
Noise voltage 
weighted CCIR 468-2, quasi peak pv 
DC offset voltage 
between any inputs mV 
~ CONTROL PART 
(Source selector disconnected, 
source resistance 600 (2) 
Input impedance | kQ2 
Output impedance 150 QQ 
Admissible output load resistance KQQ 


Admissible output load capacity | 1000 | pF 
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CHARACTERISTICS (continued) 


parameter 


Maximum input voltage 
THD <0,5%; G = —10 cB; 
bass and treble linear 


Noise voltage 
weighted acc CCIR 468-2, quasi peak, 
bass and treble linear, fader off 
gain 20dB 
gain OdB 
gain —66 dB 
mute position 


VOLUME CONTROL 
Continuous control range 
Step resolution 


Attenuator set error 
(G = + 20 to —50 dB) 


Attenuator set error 
(G = + 20 to —66 dB) 


Gain tracking error 
balance in mid position, 
bass and treble linear 


Mute attenuation 


BASS CONTROL 


Bass control range 
f = 40 Hz; maximum boost 
f = 40 Hz; maximum attenuation 


Step resolution 
Step error 


Treble control 


Treble control range 
f = 15 kHz; maximum boost 
f = 15 kHz; maximum attenuation 
f > 15 kHz; maximum boost 


Step resolution 
Step error 
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Sound fader control circuit 7 TEA6300 


parameter 


FADER CONTROL 


Continuous attenuation 
fader control range 


Step resolution 
Attenuator set error 
Mute attenuation 


DIGITAL PART 
Bus terminals 


Input voltage 
HIGH 
LOW 


_ [nput current 
HIGH 
LOW 


Output voltage LOW 
l) =3mA 


A.C. Characteristics 


according to the IC Bus specification 


Power-on Reset 
When RESET is active the GMU (general 
mute) bit is set and the BUS receiver is in 
RESET position 
Increasing supply voltage 
start of reset 
end of reset 


Decreasing supply voltage 
start of reset 


Notes to the characteristics 


1. The indicated values for output power assume a 6 W power amp. with 20 dB gain, connected to the 
output of the circuit. Signal to noise ratios exclude noise contribution of the power amplifier. 

2. Signal to noise ratios on a CCIR 468-2 average reading-meter are 4,5 dB better than on CCIR 468-2 
quasi peak. 


I?C BUS FORMAT 


SLAVE ADDRESS SUB ADDRESS DATA 


S = start condition SUB-ADDRESS = see table 1 
SLAVE ADDRESS = 1000 0000 DATA = see table 1 
A = acknowledge, generated by the slave P = STOP condition 


If more than 1 byte DATA are transmitted, then auto-increment of the sub-address is performed. 
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Table 1 


volume left 
volume right 
bass 

treble 

fader 

switch 


Function of the bits: 


VLO to VL5 volume control left 
VRO to VR5 volume control right 
BAO to BA3 bass control 

TRO to TR3 treble control 

FAO to FA3 fader control 


FCH. select fader channel (front or rear) 
MEN mute control of the selected fader channel (front or rear) 
SCA to SCC source selector control 
GMU mute control (general mute) 
for the outputs OLF, OLR, ORF and ORR 
X do not care bits (1 during testing) 
Table 2 Table 3 
Bass setting Treble setting 
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Table 4 Volume setting LEFT 
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Table 6 Fader function 


front rear | 
dB dB | MFN FCH FAS3 FA2 FA1 FAO 


fader off 
1 1 1 1 1 1 
1 


front rear ow 

d dB |MFN FCH FA3 FA2 FA1 FAO 
0 
0 


B 
fader off 
0 
0 0 


1 0 1 1 1 1 
0 1 1 1 1 


fader front fader rear 
0 1 1 1 1 1 0 0 —2] 1 0 1 1 1 0 
0 1 1 1 1 0 1 0 —4); 1 0 1 1 0 1 
0 1 1 1 1 0 0 O —6) 1 0 1 1 0 0 
0 1 1 1 0 1 1 0 — 8] 1 0 1 0 1 1 
0 1 1 1 0 1 0 0 -—10! 1 0 1 0 1 0 
0 1 1 1 0 0 1 O -—12) 1 0 1 0 0 1 
0 1 1 1 0 0 0 O -14/ 1 0 1 0 0 0 
0 1 1 0 1 1 1 0 —i6/ 1 0 0 1 1 1 
0 1 1 0 1 1 0 0 -—-18]| 1 0 0 1 1 0 
0 1 1 0 1 0 1 0 --—20! 1 0 0 1 0 1 
0 1 1 0 1 0 0 0 —22) 1 0 0 1 0 0 
0 1 1 0 0 1 1 0 —24); 1 0 0 0 1 1 
0 1 1 0 0 1 0 0 -—26) 1 0 0 0 1 0 
0 1 1 0 0 0 1 0 -—28 1 0 0 0 0 1 
0 1 1 0 0 0 0 0 -30/; 1 0 0 0 0 0 


mute front 
1 1 


mute rear 
1 1 


remarks 


outputs OLF, OLR 
ORF and ORR are 
muted 

no general mute 


MUTE DATA 
control GMU 
1 


active 


data not admissible 
data not admissible 
data not admissible 
INLC, INRC 
data not admissible 
INLB, INRB 
INLA, INRA 
data not admissible 


passive 


oo0°o0ojT- - = = 
Ooorj-j=-] 00 — = 
o-o-0-0-— 
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Fig. 5 Signal to noise ratio (CCIT 468-2 weighted; quasi peak) with a 6 ay power amplifier (gain 20 dB) 
without noise contribution of the power amplifier (See Fig. 7). 
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Fig. 6 Recommended level diagram. Vj min = 50 MV; Vo = 500 mV for Pray. 
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Fig. 7 Test and application circuit. 


Purchase of Philips’ 17C components conveys a license under the 
Philips’ 1?C patent to use the components in the 17 system provided 
the system conforms to the I*C specifications defined by Philips. 
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PACKAGE 
OUTLINES 


16-LEAD DUAL IN-LINE; PLASTIC (SOT-38) 


- 22 max ce <+—— 8 25max --———> 


seating plane 


¥ 
" 12,54] | 
> paar 


8,3 7255041.8 


ab Positional accuracy. 


(™) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within 40,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


top view 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 


Dimensions in mm 


SOLDERING 


1. By hand | 


Apply the soldering iron below the seating plane (or not more than 2 mm above it). 
lf its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 


2. By dip or wave 


The maximum permissible temperature of the solder is 260 °C; this temperature must not be in 
contact with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to the seating plane, but the temperature of the plastic body must 
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature within the permis- 
sible limit. 


3. Repairing soldered joints 


The same precautions and limits apply as in (1) above. 


January 1984 879 


PACKAGE 
OUTLINES 


16-LEAD DUAL IN-LINE; PLASTIC WITH INTERNAL HEAT SPREADER 


(SOT-38WE) 
+ 8,25max ———» 


22 max 


seating plane 


} 
; [2.54] | 


8,3 7Z55041.8 


O Positional accuracy. 


(™) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within 0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


top view 


(2) Lead spacing tolerances apply 
from seating plane to the line 


. e e i . : 
Dimensions in mm ndicated 


SOLDERING 


1. By hand . 


Apply the soldering iron below the seating plane (or not more than 2 mm above it). 
If its temperature is below 300 °C it must not be in contact for more than 10 seconds: if between 
300 °C and 400 °C, for not more than 5 seconds. 


2. By dip or wave 


The maximum permissible temperature of the solder is 260 °C; this temperature must not be in 
contact with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to the seating plane, but the temperature of the plastic body must 
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced 


cooling may be necessary immediately after soldering to keep the temperature within the permis- 
sible limit. 


3. Repairing soldered joints 


The same precautions and limits apply as in (1) above. 
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16-LEAD DUAL IN-LINE; PLASTIC (SOT-38Z) 


19,5 max —a—_—— 8.25. max = 


w 
= 
5 
Qo 
12) 
Cc 
= 
io) 
w 
uw 
A 2 
3,43 
3,05 - 
x On 
Y 
10 : 
o.3 7273586.2 
bh Positional accuracy. 
(M) Maximum Material Condition. 
(1) Centre-lines of all leads are 
within £0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
lead 1 indication (either index or sign) +0,254 mm. 


top view (2) Lead spacing tolerances apply 


from seating plane to the line 


. . . indicated. 
Dimensions in mm 


SOLDERING 


1. By hand 


Apply the soldering iron below the seating plane (or not more than 2 mm above it). 
If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 


2. By dip or wave 


The maximum permissible temperature of the solder is 260 °C; this temperature must not be in 
contact with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to the seating plane, but the temperature of the plastic body must 
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature within the permis- 
sible limit. 


3. Repairing soldered joints 


The same precautions and limits apply as in (1) above. 
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OUTLINES 


"PACKAGE — 


8. LEAD MINI- PACK; - PLASTIC (SO- 8; ae S6A) - 


top view 


- Dimensions in mm 


oc Positional accuracy. 


(V) Maximum Material Condition. 


ee SOLDERING | 


x ‘The reflow solder technique 


Dare The preferred technique for mounting miniature ceniponent on hybrid thick or thin- film circuits is 


reflow soldering. Solder is applied to the required areas on the substrate by dipping in a solder bath or, 
more usually, by screen printing a solder paste. Components are put in place and the solder is reflowed 
by heating. 


Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder. 
They are available in various forms depending on the specification of the solder and the type of binder 
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem- 

| perature of this paste is about 220 to 230 OC when a mild flux is used. 


For printing the paste onto. the substrate a stainless steel screen with a mesh of 80 to 105 uum is used 
for which the emulsion thickness should. be about 50 pum. To ensure that sufficient solder paste is 
applied to the substrate, the screen aperture should be slightly larger than the corresponding contact 
area. | 


The contact pins are positioned on the substrate, the slight adhesive force of the solder paste being 
sufficient to keep them in place. The substrate is heated to the solder working temperature preferably 
by means of a controlled hot plate. The soldering process should be kept as short as possible: 10 to 
15 seconds is sufficient to ensure good solder joints and evaporation of the binder fluid. 

After soldering, the substrate must be cleaned of any remaining flux. 
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8-LEAD DUAL IN-LINE; PLASTIC (SOT-97A) 


10 max 


—<+— 8,25 max ———» 


seating plane 
<¢_—______ 


3) 8,3 7Z273585.5 


ab Positional accuracy. 


Maximum Material Condition. 


top view (1) Centre-lines of all leads are 
within £0,127 mm of the nominal 
position shown; in the worst case, ' 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 


; ; : indicated. 
Dimensions in mm 


(3) Only for devices with 
asymmetrical end-leads. 


SOLDERING 


1. By hand 


Apply the soldering iron below the seating plane (or not more than 2 mm above it). 
If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 


2. By dip or wave 


The maximum permissible temperature of the solder is 260 °C; this temperature must not be in 
contact with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to the seating plane, but the temperature of the plastic body must 
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature within the permis- 
sible limit. 


3. Repairing soldered joints 


The same precautions and limits apply as in (1) above. 
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24-LEAD DUAL IN-LINE; PLASTIC (WITH INTERNAL HEAT 


SPREADER) (SOT-101A, B) 


32 max 


seating plane 


[2,54] | 
| <> 
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<—____—__——. 15,8 max ——________» 
side view 


<__—___——_ 14,1 max — 
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— 17,15 eee ht |) 76 70.8 
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Dimensions in mm 
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ee ee a el 99g 2) 
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max 
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top view 


ao Positional accuracy. 
(VM) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within 0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 


(3) Index may be horizontal as shown, 
or vertical. 


PACKAGE 
OUTLINES 


18-LEAD DUAL IN-LINE; PLASTIC (SOT-102CS, HE, KE) 


——— 22 max - si 1 
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seating plane 


; | i il 


top view 


=<—_—— 8,25 max ——_» 


side view QD Positional accuracy. 
(VY) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within 0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
7283532.1 indicated. 


Dimensions in mm 
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PACKAGE 
OUTLINES 


14-LEAD MINI-PACK; PLASTIC (SO-14; SOT-108A) 


top view 


Dimensions in mm 


i) Positional accuracy. 


(™) Maximum Material Condition. 


SOLDERING 


The reflow solder technique 


The preferred technique for mounting miniature components on hybrid thick or thin-film circuits is 


reflow soldering. Solder is applied to the required areas on the substrate by dipping in a solder bath or, 
more usually, by screen printing a solder paste. Components are put in place and the solder is reflowed 
by heating. | | 

Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder. 
They are available in various forms depending on the specification of the solder and the type of binder 
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem- 
perature of this paste is about 220 to 230 °C when a mild flux is used. 


For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 ym is used 
for which the emulsion thickness should be about 50 um. To ensure that sufficient solder paste is 


applied to the substrate, the screen aperture should be slightly larger than the corresponding contact 
area. 


The contact pins are positioned on the substrate, the slight adhesive force of the solder paste being 
sufficient to keep them in place. The substrate is heated to the solder working temperature preferably 
by means of a controlled hot plate. The soldering process should be kept as short as possible: 10 to 
15 seconds is sufficient to ensure good solder joints and evaporation of the binder fluid. 

After soldering, the substrate must be cleaned of any remaining flux. 


December 1982 


PACKAGE 
OUTLINES 


16-LEAD MINI-PACK; PLASTIC (SO-16; SOT-109A) 


top view 


Dimensions in mm 


ony Positional accuracy. 


(MV) Maximum Material Condition. 


SOLDERING 


The reflow solder technique 


The preferred technique for mounting miniature components on hybrid thick or thin-film circuits is 
reflow soldering. Solder is applied to the required areas on the substrate by dipping in a solder bath or, 
more usually, by screen printing a solder paste. Components are put in place and the solder is reflowed 
by heating. 

Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder. 
They are available in various forms depending on the specification of the solder and the type of binder 
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem- 
perature of this paste is about 220 to 230 °C when a mild flux is used. 


For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 um is used 
for which the emulsion thickness should be about 50 um. To ensure that sufficient solder paste is 
applied to the substrate, the screen aperture should be slightly larger than the corresponding contact 
area. 


The contact pins are positioned on the substrate, the slight adhesive force of the solder paste being 
sufficient to keep them in place. The substrate is heated to the solder working temperature preferably 
by means of a controlled hot plate. The soldering process should be kept as short as possible: 10 to 
15 seconds is sufficient to ensure good solder joints and evaporation of the binder fluid. 

After soldering, the substrate must be cleaned of any remaining flux. 
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PACKAGE 
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9-LEAD SINGLE IN-LINE; PLASTIC (SOT-110B) 


21 
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—~>) 1,65 << 


| 
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seating plane 


0,4 gl he 


7276161.1 


Dimensions in mm 


a Positional accuracy. 
(M) Maximum Material Condition. 


A Centre-lines of all leads are 
within £0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. | 


B _ Lead spacing tolerances apply 
from seating plane to the line 
indicated. 


. 888 January 1984 


PACKAGE 
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28-LEAD DUAL IN-LINE; PLASTIC (SOT-117) (SOT-117B E) 


36 max 
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side view 
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Dimensions in mm 


SOLDERING 
See SOT-38 


seating plane 
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: min y 
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top view 


Positional accuracy. 
(VM) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within 0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 


(3) Index may be horizontal as shown, 
or vertical. 
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PACKAGE 
OUTLINES 


28-LEAD DUAL IN-LINE; PLASTIC (SOT-117D) 


37 max 


seating plane 


: : : : : , ; : : : “tT 
3,43 0 
3,05 26x m 


2,16 |g. Puszare! 


1,7 max 


top view 


> Positional accuracy. 


+ 15.8 max > 
Maximum Material Condition. 


(1) Centre-lines of all leads are 
within £0,127 mm of the nominal 
position shown; in the worst case, 
“lh the spacing between any two leads 
f Oe ! may deviate from nominal by 
+0,254 mm. 


| _ | 
| |} [15,24] —____——+ | |, . 
17,15 1263322.3 (2) Lead spacing tolerances apply 


15,90 is from seating plane to the line 
indicated. 
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Dimensions in mm 
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Positional accuracy. 
Maximum Material Condition. 


Centre-lines of all leads are 

within +0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 


PS6L Asenuer 


top view 


(6Z1-LOS) OILSV1d ‘ANIT-NI IWNG GV3A1-OF 


Lead spacing tolerances apply 
from seating plane to the line 


indicated. 


Index may be horizontal as shown, 


or vertical. 


Dimensions in mm 


may deviate from nominal by 
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PACKAGE 
OUTLINES 


9-LEAD SINGLE IN-LINE; PLASTIC POWER (SOT-131A, B) 
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Dimensions in mm 


@) Positional accuracy. 
(VM) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within £0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 
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PACKAGE 
OUTLINES 


28-LEAD DUAL IN-LINE: CERAMIC (CERDIP) (SOT-135A) 


| oo 38,1 max - 1 
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seating plane 
<<. —___—_ 


top view 


—_—_____—__—— 15,9 max ——_______» & Positional accuracy. 


side view () Maximum Material Condition. 


(1) Centre-lines of all leads are 
within 0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 


} +0,254 mm. 
[egos eee a 16.94, |- a el 72786982 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 


Dimensions in mm 
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PACKAGE 
OUTLINES 


7278694.7 


1,27 


Dimensions in mm 


om Positional accuracy. 


() Maximum Material Condition. 


SOLDERING 


The reflow solder technique 


The preferred technique for mounting miniature components on hybrid thick or thin-film circuits is 
reflow soldering. Solder is applied to the required areas on the substrate by dipping in a solder bath or, 
more usually, by screen printing a solder paste. Components are put in place and the solder is reflowed 
by heating. 


solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder. 
They are available in various forms depending on the specification of the solder and the type of binder 
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem- 
perature of this paste is about 220 to 230 °C when a mild flux is used. 


For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 um is used 
for which the emulsion thickness should be about 50 um. To ensure that sufficient solder paste is | 
applied to the substrate, the screen aperture should be slightly larger than the corresponding contact 
area. 


The contact pins are positioned on the substrate, the slight adhesive force of the solder paste being 
sufficient to keep them in place. The substrate is heated to the solder working temperature preferably 
by means of a controlled hot plate. The soldering process should be kept as short as possible: 10 to 
15 seconds is sufficient to ensure good solder joints and evaporation of the binder fluid. 

After soldering, the substrate must be cleaned of any remaining flux. 
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13-LEAD SIL-BENT-TO-DIL; PLASTIC POWER (SOT-141B) 
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Dimensions in mm 


@ Positional accuracy. 
(M) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within 0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 
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9-LEAD SINGLE IN-LINE; PLASTIC (SOT-142) 
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Dimensions in mm 


@ Positional accuracy. 
(VW) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within +0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
£0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 
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20-LEAD DUAL IN-LINE; PLASTIC (SOT-146; 146C1) 
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top view 


side view a Positional accuracy. 
(M) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within 0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
7283901.3 from seating plane to the line 
indicated. 


Dimensions in mm 
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9-LEAD SIL-BENT-TO-DIL; PLASTIC POWER 
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Dimensions in mm 


& Positional accuracy. 
(VM) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within 40,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by | 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 


898 January 1984 


(SOT-157A,B) 


lou 


+l les 


— nee 4,3 my 


7Z83895.1 


PACKAGE 
OUTLINES 


40-LEAD MINI-PACK; PLASTIC (VSO-40; SOT-158A) 


15,5 max 


12,3 max ———_—> 


7285296.6 


top view 


Dimensions in mm 


€p Positional accuracy. 


(M) Maximum Material Condition. 


<—___—— 16,0 max ——————> 


SOLDERING 


The reflow solder technique 


The preferred technique for mounting miniature components on hybrid thick or thin-film circuits is 
reflow soldering. Solder is applied to the required areas on the substrate by dipping in a solder bath or, 
more usually, by screen printing a solder paste. Components are put in place and the solder is reflowed 
by heating. 

Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder. 
They are available in various forms depending on the specification of the solder and the type of binder 
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem- 
perature of this paste is about 220 to 230 °C when a mild flux is used. 


For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 um is used 
for which the-emulsion thickness should be about 50 um. To ensure that sufficient solder paste is 
applied to the substrate, the screen aperture should be slightly larger than the corresponding contact 
area. . 


The contact pins are positioned on the substrate, the slight adhesive force of the solder paste being 
sufficient to keep them in place. The substrate is heated to the solder working temperature preferably 
by means of a controlled hot plate. The soldering process should be kept as short as possible: 10 to 
15 seconds is sufficient to ensure good solder joints and evaporation of the binder fluid. | 
After soldering, the substrate must be cleaned of any remaining flux. 
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16-LEAD MINI-PACK: PLASTIC (SO-16L; SOT-162A) 
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Dimensions in mm 


a Positional accuracy. 


(m) Maximum Material Condition. 


SOLDERING 


The reflow solder technique 


The preferred technique for mounting miniature components on hybrid thick or thin-film circuits is 
reflow soldering. Solder is applied to the required areas on the substrate by dipping in a solder bath or, 
more usually, by screen printing a solder paste. Components are put in place and the solder is reflowed 
by heating. 


Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder. 
They are available in various forms depending on the specification of the solder and the type of binder 
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem- 
perature of this paste is about 220 to 230 °C when a mild flux is used. 


For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 um is used 
for which the emulsion thickness should be about 50 um. To ensure that sufficient solder paste is 
applied to the substrate, the screen aperture should be slightly larger than the corresponding contact 
area. 


The contact pins are positioned on the substrate, the slight adhesive force of the solder paste being 
sufficient to keep them in place. The substrate is heated to the solder working temperature preferably 
by means of a controlled hot plate. The soldering process should be kept as short as possible: 10 to 
15 seconds is sufficient to ensure good solder joints and evaporation of the binder fluid. 

After soldering, the substrate must be cleaned of any remaining flux. 
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OUTLINES 


20-LEAD MINI-PACK; PLASTIC (SO-20; SOT-163A) 
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Dimensions in mm 


apy Positional accuracy. 


(M) Maximum Material Condition. 


SOLDERING 


The reflow solder technique 


The preferred technique for mounting miniature components on hybrid thick or thin-film circuits is 
reflow soldering. Solder is applied to the required areas on the substrate by dipping in a solder bath or, 
more usually, by screen printing a solder paste. Components are put in place and the solder is reflowed 
by heating. 

Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder. 
They are available in various forms depending on the specification of the solder and the type of binder 
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem- - 
perature of this paste is about 220 to 230 °C when a mild flux is used. 


For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 um is used 
for which the emulsion thickness should be about 50 um. To ensure that sufficient solder paste is 
applied to the substrate, the screen aperture should be slightly larger than the corresponding contact 
area. 


The contact pins are positioned on the substrate, the slight adhesive force of the solder paste being 
sufficient to keep them in place. The substrate is heated to the solder working temperature preferably 
by means of acontrolled hot plate. The soldering process should be kept as short as possible: 10 to 
15 seconds is sufficient to ensure good solder joints and evaporation of the binder fluid. 

After soldering, the substrate must be cleaned of any remaining flux. 
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top view 


~ Dimensions in mm 


> Positional accuracy. 


(VM) Maximum Material Condition. 


SOLDERING 


The reflow solder technique 


The preferred technique for mounting miniature components on hybrid thick or thin-film circuits is 
reflow soldering. Solder is applied to the required areas on the substrate by dipping in a solder bath or, 
more usually, by screen printing a solder paste. Components are put in place and the solder is reflowed 
by heating. 


Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder. 
They are available in various forms depending on the specification of the solder and the type of binder 
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem- 
perature of this paste is about 220 to 230 °C when a mild flux is used. 


For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 pm is used 
for which the emulsion thickness should be about 50 ym. To ensure that sufficient solder paste is 
applied to the substrate, the screen aperture should be slightly larger than the corresponding contact 
area: | ea, 


The contact pins are positioned on the substrate, the slight adhesive force of the solder paste being 
sufficient to keep them in place. The substrate is heated to the solder working temperature preferably 
by means of a controlled hot plate. The soldering process should be kept as short as possible: 10 to 
15 seconds is sufficient to ensure good solder joints and evaporation of the binder fluid. 

After soldering, the substrate must be cleaned of any remaining flux. 
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(Vi) Maximum Material Condition. 
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S6-LEAD MINI-PACK; PLASTIC (VSO-56; SOT-190) 
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top view 


Dimensions in mm 


ce Positional accuracy. 


(VM) Maximum Material Condition. 


SOLDERING 
See next page 
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SOLDERING 


ie 


By hand-held soldering iron or pulse-heated solder tool 


Apply the heating tool to the flat part of the lead only. Contact time must be limited to 10 seconds 
at up to 300 °C. When using proper tools, all leads can be soldered in one operation within 2 to 5 
seconds at between 270 and 320 OC. (Pulse-heated soldering is not recommended for SO packages). 


For pulse-heated solder tool (resistance) soldering of VSO packages, solder is applied to substrate 
by dipping or by an extra thick tin/lead plating before package placement. 


By wave 


Maximum permissible solder temperature is 260 °C, and maximum duration of package immersion 
in solder bath is 10 seconds, if allowed to cool to less than 150 °C within 6 seconds. Typical dwell 
time is 4 seconds at 250 °C. 


A modified wave soldering technique is recommended, using two solder waves (dual-wave); a first 
turbulent wave with high upward pressure is followed by a smooth, laminar wave. A mildly activated 
flux will eliminate the need for removal of corrosive residues in most applications. 


By solder paste reflow 


Reflow soldering requires the solder paste (a suspension of fine solder particles, flux and binding 
agent) to be applied to the substrate by screen printing or pressure-syringe dispensing before device 
placement. 


Several techniques exist for reflowing, for example, thermal conduction by heated belt, infrared, 
and vapour-phase reflow. Dwell times vary between 8 and 60 seconds according to method. Typical 
reflow temperatures range from 215 to 250 OC. | 


Pre-heating is necessary to dry paste and evaporate binding agent, and to reduce thermal shock on 
entry to reflow zone. 


Repairing soldered joints 
The same precautions and limits apply as in (1) above. 
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Germany (Fed. Republic): VALVO, UB Bauelemente der Philips G.m.b.H., Valvo Haus, Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-0. 
Greece: PHILIPS HELLENIQUE S.A., Elcoma Division, 54, Syngru Av., ATHENS. 11742, Tel. 9215311/319. 
Hong Kong: PHILIPS HONG KONG LTD., Elcoma Div., 15/F Philips Ind. Bidg., 24-28 Kung Yip St., KWAI CHUNG, Tel. (0)-2451 21. 
India: PEICO ELECTRONICS & ELECTRICALS LTD., Eilcoma Dept., Band Box Building, 
254-D Dr. Annie Besant Rd., BOMBAY - 400025, Tel. 493031 1/4930590. 
Indonesia: P.T. PHILIPS-RALIN BLECTRONICS, Elcoma Div., Setiabudi |! Building, 6th Fl., Jalan H.R. Rasuna Said (P.O. Box 223/KBY) Kuningan, 
JAKARTA — Selatan, Tel. 512572. 
Ireland: PHILIPS ELECTRICAL (IRELAND) LTD., Newstead, Clonskeagh, DUBLIN 14, Tel. 6933 55. 
Italy: PHILIPS S.p.A., Sezione Elcoma, Piazza |V Novembre 3, |-20124 MILANO, Tel. 2-6752.1. 
Japan: NIHON PHILIPS CORP., Shuwa Shinagawa Bidg., 26-33 Takanawa 3-chome, Minato-ku, TOKYO (108), Tel. 448-5611. 
(IC Products) SIGNETICS JAPAN LTD., 8-7 Sanbancho Chiyoda-ku, TOKYO 102, Tel. (03) 230-1521. 
Korea (Republic of): PHILIPS ELECTRONICS (KOREA) LTD., Elcoma Div., Philips House, 260-199 Itaewon-dong, Yongsan-ku, SEOUL, Tel. 794-5011. 
Malaysia: PHILIPS MALAYSIA SDN. BERHAD, No. 4 Persiaran Barat, Petaling Jaya, P.O.B. 2163, KUALA LUMPUR, Selangor, Tel. 774411. 
Mexico: ELECTRONICA, S.A de C.V., Carr. México-Toluca km. 62.5, TOLUCA, Edo. de México 50140, Tel. Toluca 91 (721) 613-00. 
Netherlands: PHILIPS NEDERLAND, Marktgroep Elonco, Postbus 90050, 5600 PB EINDHOVEN, Tel. (040) 793333. 
New Zealand: PHILIPS NEW ZEALAND LTD., Elcoma Division, 110 Mt. Eden Road, C.P.O. Box 1041, AUCKLAND, Tel. 605-914. 
Norway: NORSK A/S PHILIPS, Electronica Dept., Sandstuveien 70, OSLO 6, Tel. 680200. 
Peru: CADESA, Av. Alfonso Ugarte 1268, LIMA 5, Tel. 326070. 
Philippines: PHILIPS INDUSTRIAL DEV. INC., 2246 Pasong Tamo, P.O. Box 911, Makati Comm. Centre, MAKATI-RIZAL 3116, Tel. 86-89-51 to 59. 
Portugal: PHILIPS PORTUGUESA S.A.R.L., Av. Eng. Duarte Pacheco 6, 1009 LISBOA Codex, Tel. 683121. 
Singapore: PHILIPS PROJECT DEV. (Singapore) PTE LTD., Elcoma Div., Lorong 1, Toa Payoh, SINGAPORE 1231, Tel. 3502000. 
South Africa: EDAC (PTY.) LTD., 3rd Floor Rainer House, Upper Railway Rd. & Ove St., New Doornfontein, JOHANNESBURG 2001, Tel. 614-2362/9. 
Spain: MINIWATT S.A., Balmes 22, BARCELONA 7, Tel. 30163 12. 
Sweden: PHILIPS KOMPONENTER A.B., Liding6vagen 50, S-11584 STOCKHOLM 27, Tel. 08/7821000. 
Switzerland: PHILIPS A.G., Elcoma Dept., Allmendstrasse 140-142, CH-8027 ZURICH, Tel. 01-48822 11. 
Taiwan: PHILIPS TAIWAN LTD., 150 Tun Hua North Road, P.O. Box 22978, TAIPEI, Taiwan, Tel. 7120500. 
Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom Road, P.O. Box 961, BANGKOK, Tel. 233-6330-9. 
Turkey: TURK PHILIPS TICARET A.S., Elcoma Department, Inénii Cad, No. 78-80, P.K.504, 80074 ISTANBUL, Tel. 4359 10. 
United Kingdom: MULLARD LTD., Mullard House, Torrington Place, LONDON WC1E 7HD, Tel. 01-5806633. 
United States: (Active Devices & Materials) AMPEREX SALES CORP., Providence Pike, SLATERSVILLE, R.!. 02876, Tel. (401) 762-9000. 
(Passive Devices) MEPCO/ELECTRA INC., Columbia Rd., MORRISTOWN, N.J. 07960, Tel. (201) 539-2000. 
(Passive Devices & Electromechanical Devices) CENTRALAB INC., 5855.N. Glen Park Rd., MILWAUKEE, WI 53201, Tel. (414)228-7380. 
(IC Products) SIGNETICS CORPORATION, 811 East Arques Avenue, SUNNYVALE, California 94086, Tel. (408) 991-2000. 
Uruguay: LUZILECTRON S.A., Avda Uruguay 1287, P.O. Box 907, MONTEVIDEO, Tel. 914321. 
Venezuela: IND. VENEZOLANAS PHILIPS S.A., c/o MAGNETICA S.A., Calle 6, Ed. Las Tres Jotas, App. Post. 78117, CARACAS, Tel. (02) 2393931. 


For all other countries apply to: Philips Electronic Components and Materials Division, International Business Relations, P.O. Box 218, 
5600 MD EINDHOVEN, The Netherlands, Telex 35000 phtcni 
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